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pleasantly from white enomeled louvers and plastic side panels, achieving 


excellent illumination levels and low brightness contrasts. 
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Westinghouse 


FIXTURE 
This “character” looks worried. He's ey 


ing lighting fixtures. But he won't find the 


answer in a magazine Cutout. 

What's more, there is no single “cure-all” 
lighting fixture. You know that, of course, but 
how many others do? Each luminaire has a 


different purpose—a different application — 


and a different economy depending on specific a 
Westinghouse 


Analyzing these conditions takes an expert. 


You need the services of a lighting engineer. P L A N N E D 
Whether you plan lighting, buy lighting, or L I G H T j N G 


install lighting, the services of a Westinghouse 


Lighting Engineer are available to you. j-0¢21 PA Y Ss 
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Uaretouched photograph of the Quincy School Dedham Mass. Room Finish, Cream yellow voper wolls, olive green point on cholk- 


Clectrice! Contractor, Tibbetts, Dedhem Aree 804 5 sqvere boords using yellow cholt, dort varnished woodwork, xrubbed pine 
feet Piature Mounting Height 10 Fieture 10.0 Fiatures floors operon 20% reflection foctor Reodings of desk level. (20°. 21" 
Ne 6628 pendent mounted «ith 2 11296 Standard Worm White Sim from floor), Average. 5! 7 Footcandies initiatly Vertical Reedngs on 
tine lomps Wotts wer 177 Wortts per savere foot, 198 chotaboerds 28 footcandie: average 
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to get Brighter Students 


A pioneer in the use of fluorescent lighted ceiling with only moderate If you are planning a relighting job 
fixtures in the schoolroom, Dr. Calvin contrast —the unusually good end for schoolroom, office or showroom, 
E. Wilcox, Superintendent of Schools — throw from the unit. Not shown, but —_ we'd like to tell you more about this 
in Dedham, Mass., believes that better — important, is the 86% efhciency latest Litecontrol fixture. 


lighting means brighter pupils. And 

since 1941 he has been modernizing 

seeing conditions in all his schools 
Typical is this installation of Lite- 

control's newest, smartest Slimline hx- 

ture in the recently relighted Quincy LITECONTIROIL Sarterers 

school. Note the excellent illumina- KEEP UPKEEP DOWN 


tion throughout the room — the even 
lighting of the chalkboards — the well 
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FIRSTOFITS KIND 
AND FAST BECOMING 
FIRST FOR INDOOR SUNSHINE 


Tried, tested, and accepted! That's what has happened 
since Westinghouse introduced its exclusive Fluorescent 
Sun Lamp a year ago. And with chis first year's success, 
the sales future for this lamp looks brighter than ever. 


There are good reasons for this acceptance. For the first 


tune, wide areas can be ! 


vathed practically and economi- 
cally with beneficial ultraviolet rays. At a relatively close 
range, it's ideal for tanning. Cool enough to touch, it has 
hve times the output and four umes the life of the con 


ventional bulb-type sun lamp. It costs less to buy, less to 


run, and fits standard fluorescent fixtures. The market for 


this lamp ts all around you homes, offices, factories, 
TECHNICAL DATA schools, recreation centers, barber shops, beauty shops, 
to name a few and this 1s additronal business, not sub 
20-WATT LAMP) 40. WATT LAMP 
stitute Dusiness 
Bulb diameter 
Lemp Length 24" Te Why not cash in on this lamp’s new business opportu 
Bowe Medium Bipin Medium Bipin mites? Now is the ume because Westinghouse is now 
List Price $4.50 $7.00 launching a heavy advertising program for the sun lamp 
Rated Avg. Life: 2500 hours ot 3 hours stort 
4000 Mail the coupon today, and we'll cell you how to tie in 
$000 applications of 15 mi with 4 really good thing! 
per stort 
Lamp Division 
Westinghouse Electric Corporation 
Bloomheld, New Jersey 
Gentlemen 
Please send your booklet on the Westinghouse Fluorescent Sun Lamp, and 
give me any additional intormation about this lamp's market possibilities. 
NAMI 
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Effect of Task-to-Surround Brightness 
Ratios on Visual Performance 


OR SOME TIME, it has been apparent that 
F the brightness ratio of the visual task to its 
surround had a definite effect on the comfort 
of persons doing moderately difficult visual work. 
It appeared desirable to investigate the possibility 
that this task-to-surround brightness ratio might 
also affect the rate at which this visual task could 
be performed. Consequently, a grant was obtained 
from the 1E.S. Research Fund to investigate a 
method by which quantitative measurements of this 
effect might be obtained 
The general plan of this pilot project has been 
to investigate the effect of various ratios of task 
brightness to surround brightness on the rate of 
distinguishing the orientation of the gaps in a set 
of Landolt rings. This technique was borrowed 
from the British work of Weston and others, as it 
represented a performance task closely related to 
typical work situations. The project has consisted 
of a group of pilot experiments only, to determine 
whether significant data can be obtained by these 


methods 
The Visual Task 


The visual task employed was a set of cards on 
which was printed a pattern of Landolt rings as 
used in the British tests. The pattern is reproduced 
full size in Fig. 1, and was printed in the center of 
a sheet eight and one-half inches square. The task 
is black ink (8 per cent reflectance) on white paper 

78 per cent reflectance), and the significant detail, 
the gap in the ring, is three minutes visual angle 
when the chart is viewed from 14 inches 

The three-minute Visual task was chosen for these 
tests because it was above the threshold of visual 
size, vet represented at the same time a visual task 
sufficiently difficult that the rate of marking would 
be affected significantly by the changes in bright- 
ness ratios. The task was at approximately the mid 
point of the British tests on the significance of 


visual size 
Test Cubicle 


A test cubicle similar to that used by the British 


was emploved. It consisted of a plywood enclosure 


A paper presented at the National Technical Conference of the 
Iiiuminating Engineering Society, Pasadena. California, Auguet 21 
24, 1954 Author: Professor and Head, Dept f Electrical Engi 
neering. Southern Methodist University, Dallas, Texas 
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By R. L. BIESELE, jR. 


This paper is a report on the findings of I.E.8. 
Research Fund Project #18, The Effect of 
Task-to-Surround Brightness Ratios on Visual 
Performance. The project is a pilot project 
only, to determine if significant results can be 
obtained by the method. The results reported 
here indicate that the task-to-surround bright- 
ness ratio may be fully as significant a factor 
in visual performance as the illumination level. 


four feet square by eight feet high with one side 
open. The walls of the cubicle are painted flat 
white. Built into this cubicle is a table four feet 
square and 30 inches high. The table top is of opal 
glass, which can be lighted uniformly from below 
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Figure 1. The visual task employed in the project, repro- 
duced full size. 


by a group of lights controlled by a dimmer. Thus 
the brightness of the table surface can be varied 
Additional overhead lights, also dimmer-controlled, 
assist in illuminating the cubicle walls to produce 
a uniform brightness in the visual field 

A separately controlled projector lights the 
visual tosk. Consequently the brightness of the 
visual task and the visual field can be controlled 
independently. With the task brightness held con- 
stant at 20 footlamberts, the ratio of task-to-sur- 
round brightness can be varied from 1:1/20 to 1:10 


Test Procedure 1 — Test with Eyes Rested 


This test procedure was designed to eliminate as 
nearly as possible the effect of visual fatigue. The 
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subject was first shown a copy of the test chart 
and was informed that he was to mark all circles 
with the gap oriented in a specified direction, as 
rapidly as possible without errors. The subject was 
then instructed to rest with his eves closed for a 
period of five minutes 

Following these preliminaries, the test proceeded 
in five-minute intervals as follows. First, with a 


dummy test in position, the subject was allowed 


40 
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TEST WITH EYES RESTED 


} 


SPEED OF VISION 


BRIGHTNESS RATIO ~ TASK TO SURROUND 
Figure 2. Results of short time test with eyes rested for 


ten observers. No significant change is produced by 
change in brightness ratios 


to adapt for one minute to the brightness pattern 


pre sented Second, he was presented the actual 


test, and tested for one minute. Third, he was 


y™ rmitted to rest with ves closed for three min 
utes before repeating the test at another brightness 
ratio 

The full test ran for one hour, and the task for 
all tests was held at ") footlamberts brightness 
First and last tests, and one in the middle, were at 
a brightness ratio of 1:10 task-to-surround The 
other tests were made in a pre-determined randon 
pattern whi h was repeated in reverse order during 
faticue 


the second half hour to balance out anys 


effect 

Fie. 2 shows the results of this test in terms of 
the number of cireles marked correctly per minute 
versus the brightness ratio of task-to-surround It 
will be noted that the rate for each observer 
remained essentially onustant regardless of the 
brightness ratio, as dul the average mean, and 
modal rates for the group of ten observers. The 
performance on this test was apparently not af 
fected by the brightness ratio, for these observers 


Test Procedure 2 — One-Hour Fatigue Test 


The second test procedure was designed to deter 
734 R hf Ra ! 


mine whether any significant difference in fatigue 
effect could be found for different brightness ratios 
over a period of one hour Therefore, for all tests 
in Procedure 2, the task brightness was held at 20 
footlamberts as before, but the brightness ratio was 
also held constant for the entire hour. The subject 
was provided with a technical book, of comparable 
visual difficulty, on a topic with which he was 
familiar. and read this book under the same bright 
ness conditions as the test during the time he was 
not being tested. He first rested with eyes shut 
for five minutes, adapted for one minute, tested for 
one minute, read for nine minutes, tested for one 
minute, read for nine, and so on for the balance 
of the hour. The subjects were tested for other 
brightness ratios on successive days. Fig. 3, a-f, 
shows the data obtained for four observers 

It will be noted that, contrary to expectation 
and contrary also to the subjective evaluation of 
the task difficulty as reported by the subjects, no 
significant fatigue effect can be observed, regard- 
less of the Instead, for each 
brightness ratio, the 
throughout the hour 
ratios either did not produce fatizvue over this test 


brightness ratio 


speed of vision increased 


Apparently the brightness 


period, or the subjects were able to over-compensate 
for whatever fatigue effects the brightness ratios 


mav have introduced 


Test Procedure 3 — Four-Hour Fatigue Test 


Diseussion of the test results for Procedures 1 
and 2 with persons qualified in Experimental Psy- 
chology and Physiology indicated that the results 
obtained were what could have been expected. A 
third test procedure was suggested as possibly more 
indicative of the relative severity of the task 

The procedure for this third test was essentially 
the same as for the one-hour fatigue test, but dif 
First, the test 


Second, the 


fered in two important respects 
period was extended to four hours 
subject was required to mark test sheets through 
out the four-hour period. The subject was timed 
at ten-minute intervals. This procedure eliminated 
some of the psychological stimulus which was prob 
ably present in the first two procedures. Tests were 
given on alternate days to allow for recuperation 
between tests 

Results for two observers are shown for this test 
procedure in Fig. 4, a-f. As in Procedure 2, the 
performance trend is upward for all brightness 
ratios for the first hour Thereafter. however, the 
trend is downward for both observers for the ratios 
1:1/20, 1:1°10, and 1:10, The trend is essentially 
level for the other three ratios tested, during the 
last three hours of the tests. The subye cts reported 
onsiderable visual and bodily fatigue for all the 
bitter about the 


ests, but were particularly 
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Figure 3. Results of one-hour fatigue test for four observers. Fatigue effect is either not present, or is overcompen- 
sated by subjects. 
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Figure 4. Results of four-hour fatigue test for two observers. Fatigue effect noticeable during the last three hours 4 
for ratios 1:1/20, 1:1/10, and 1:10 
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severity of the 1:10 ratio, which was described as 
‘**brutal.’’ They volunteered also a belief that their 
performance on the tests would not reflect the 
actual fatigue which they experienced 

The average rate of marking over the four-hour 
period is shown in Fig. 5. The pronounced differ- 
ences indicated on this chart show that the effect 
of the brightness ratios of task-to-surround are of 
Admittedly, two is far too few 
observers on which to base any conclusions, even 


major significance 


when the observers check as closely as did these 
two. However, differences of the order of two to 
one are not often encountered in the literature per 
taining to light and visual performance 

The data of this test justifies considerable fur- 
ther investigation into the effect of task-to-surround 
If this 
data is confirmed, it means that the task-to-sur- 


brightness ratios on visual performance 


round brightness ratio is at least as important to 
visual performance as is the illumination level 


Test Procedure 4— Changing Brightness 


In the light of the rather great differences found 
in the performance of the individual subjects even 
over a few minutes, as well as of the differences 
between observers, a fourth rather simple proce- 
dure was tried. This fourth test would give data 
which could be compared with the generally ac- 
cepted data on the effect of increase in illumination 
on visual performance. The results are quite inter- 
esting 

A test procedure similar to Procedure 1 was em- 
ployed, except that the brightness ratio of task-to- 
surround was held at 1:1, and the brightness level 
was varied over the range of 1 to 100 footlamberts 


w 


SPEED OF VISION 


NUMBER OF CIRCLES MARKED CORRECTLY PER minUTE 


L 
i+ 110 


BRIGHTNESS RATIO - TASK TO SURROUND 


Figure 5. Average speed of vision versus brightness ratio 
for four-hour fatigue test, two observers. Variation in 
speed with change in brightness ratio is pronounced. 


DECEMBER 1950 


Effect of Brightness Ratios on Visual Performance 


w 
° ro) 


SPEED OF VISION 
OF CHRCLES MAREED COMMECTUY 


Omen 


10 20 sx 
FOOT. AMBERTS 
Figure 6. Speed of vision versus brightness level, three 
observers. 


Three observers were tested; their results are given 
in Fig, 6 

One observer increased his performance steadily 
from 1 to 100 footlamberts, as expected. The second 
remained essentially constant throughout the 
range. The third, after an increase from 1 to 5 foot 
lamberts, as expected, showed thereafter a decrease 
in performance from 5 to 100 footlamberts Of three 
observers, two do not check with the generally 


accepted data on light and vision. 


Conclusions 


The data presented here is necessarily limited 
to a small number of observers. As such, it cannot 
answer any questions. It has, however, at least 
in the author’s mind, raised some rather funda- 
mental questions of considerable gravity 

First, how much reliance can be placed on the 
accepted visual data which is based on a limited 
number of subjects’ Second, how much reliance 
ean be placed on the visual data which has been 
taken on rested eyes? Third, how much reliance 
can be placed on the data derived from visual tests 
of short duration’ Fourth, is the task-to-surround 
brightness ratio as significant as these tests indi- 
eate’ Fifth, if it is, should not the illuminating 
engineer be fully as concerned with this ratio as 
with the illumination level provided for the work? 

These are questions which are fundamental to 
the entire structure of illuminating engineering 
practice. On the basis of these limited tests, it is 
felt that the procedures developed in this project, 
refined and supplemented with other indicators of 
fatigue, will vield significant and possibly far- 
reaching data 

It is therefore sugyvested that this pilot project 
be continued on a much broader basis. The infor- 
mation which it could be expected to produce is 
badly needed in lighting practice 
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DISCUSSION 


G. If you give a man a hatchet and 


a block of wood and he works in a dark room, yet turns 


up with a reeognizable carving, there must be a reason 
for it. I suspect there will he those who will get so lost 


in an analysis of why it can't (kaimt, in Texas) be done 
that thew will owerlook the facet that Pilot Project #15 


lid produce data corroborating the researches of Lvth 


goe and others re the wu fluence of Brightness of Sur 
rounds on the visual funetion (See Biesele’s Fig. 5 and 
Lythgoe’s Fig. 9 \ The Measurement of Visual 


Aeuity.””") 

For a number of vears now [ have been urging that 
the importance of Brightness Ratio be recognized, and 
sprovke out most strongly on the subjeet at the Boston 
Conference of this Society in 1948? In my opimon “the 
task to-surround Brightness Ratio w af least as in por 
tant to visual performance as is the Ulumination level,” 
or more important «do not belrewe that the acceptance 
of this fact need rest on any farther confirmation of the 


ed un Mr 


merely confirms researches made and reported twenty 


Diesele’s report, which in itself 


years age, not to met on other re sted work of a more 


recent date I do not wish to discourage further research 


m the subjeet, neither should the impression liger that 


something new has been added which must await upor 


further confirmation before it can be accepted. I sin 
trightness Ratio here and that 1 


Vanables of the Visual 


erely hope that 
here to stay, as one of the Fe 


Threshold 


two questions on Prot 


paper, I do not wish in any way to disparage 
what i a very valuable piece of proneering work 


My first question is about his deseription of the sample 


task as “closely related to typicea work situations.” It 

pretty enerally oneeded now that reading does not 
' e «set mation of fine deta hecause the reader 
grasps words or even phrases at a time Actually there 
ure irprisingly few industria tasks which require keer 

nal «ciset mathe (Can Professor Biesele give two o 
hree examples of work tuations which do relate to this 
sample task? 

My second point has to do with the t-hour faturue 
test a ompared with the one est It 
that only byw extemding the test to Lour hours Was prs 

ble to show the type i irve show! n Fie. 5. with a 


wak productivity at a brightness ratio of 1 


llowever, if we take the data tro the first hour © 


each curve in Fig. 4 and plot if against ber 


we obtam a curve a ler il with 
Dheretor f onlv these two thieets had been consul 
and M cine Tex 
\ MINATIN \ x 
Mae 


tness Ratios on Visual Performance 


ered throughout, there would seem to have been no essen 


tial difference between the l-hour and 4-hour tests 


asure to wel 


Syivester K. It is always a pl 
come another investigator into the relatively small group 
which. is trying to unravel the complexities of light, 
vision and seeing 

As Professor Biesele has emphasized, his paper ts 
only a report on a pilot project. Therefore, his results 
should be considered as exploratory rather than final for 
appraising comfortable seeing conditions. Some of the 
results are what should have been expected, and others 
appear to be rather inconsistent among themselves 
Thus, the investigation illustrates that considerable care 
must be exercised in devising an experiment whieh in 
volves human behavior and response 

It is not surprising that he found relatively small 
change in visual performance with the vanous bright 
ness ratios, That there was no significant detenoration 
in performance during an hour of working obviously 
does not indicate that no fatigue was induced in the sub 
jects. In investigations of this type, the question always 
arises, “Are the subjects working at their maximum rate 
at all times?” That such a question almost invariably 
is answered in the negative is evidenced by the mainte 
nance of performance under conditions that obviously 
ure visually severe In the performance ot meet tasks, 


When 


external factors which tend to disrupt this pattern are 


workers usually develop a rhythmie pattern 
introduced, it appears that the workers usually call upon 
some internal reserve resources —— mental or physical 

n order to maintain this rhythmic pattern, An impor 
working 1s 


tant faetor which determimes the rate of 


votivation. Motivation can be largely influenced by such 
factors as interest or boredom, which have positive and 
negative effects, respectively. Furthermore, the manual 
ind mental dexterity of a worker usually plays an im 


pertant part in sueh investigations For example, an 
individual may be performing a task as rapidly as his 
nherent manual dexterity will permit. An improvement 
n seeing conditions, such as increasing brightness levels, 
anmet possibly resulfl in any greater output Theretore, 
the increased ease of seeing cannot be revealed by the 
experimental eriterion 


When co 


the one-hour test, 


paring the results of the four hour test with 
t is noticed that the data do not corre 


spomd in one respect toth tests indieate a verv small 


and apparently not significant change im the perform 
ance between the begining ind end of the work period, 
However, the initial 30-minute pe ruxwl of the four-hour 
test indicated an immediate effect of the brightness ratio; 


that 1, Fig 


the first 30-minute period. However, the one-hour fatigue 


7 also approxin ates the rate of marking of 


test indieates results that are almost the opposite In 
fact, the one-to-one brightness ratio of the one hour test 


to have the lowest average rate of marking 


Thus it 


ist have been introduced which resulted in these dis 


would appear that some uneontrolled factors 


erepanetes 
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Regarding Professor Riesele’s visual task, it is noted 
that the test pattern was approximately 1.6 inches square 
located in the center of an 8.5-inch square paper. This 
provided a relatively wide border around the details of 
the task. Thus the border more or less “protected” the 
eyes of the subjects from the surround brightness and 
would be expected to minimize its effect upon perform 
ance 

The five questions which Professor Biesele raises 
important and 1 offer the following answers 
1. Only a limited amount of reliance can be placed on 
visual data which are based upon observations by a limited 
number of subjects. Such data may indicate trends and are 
useful for determining the relative effects of various seeing 
conditions. However, it must be remembered that people 
vary widely in their responses and reactions to environ 
mental conditions. Therefore, it is necessary either to use a 
large number of subjects or, by means of suitable proce 
dures, insure that the smaller group of subjects is represen 
tative of a larger group 
2. Experiments on rested eyes provide us with information 
that is useful and can be applied to lighting practice. How 
ever, in applying such data it must be re membered that 
seeing is a dynamic activity of human beings and that stati 
tests ean only serve as guides until suitable dynamic tests 
have been devised 

Most tests that involve limited duration of work period 
show very little effect of the experimental conditions upon 
performance or fatigue. In most cases this is contrary to 
experience, especially when prolonged work periods are im 
volved 
4. The task to surround brightness ratio is significant with 
respect to visual comfort as has been demonstrated by 
many investigators. Very few have found much, if any, sg 
nificance when rformance has been used a*® the, eriterion 
If the surround encroaches upon the details of the task, by 
reason of their proximity to enc h other, obviously the im 
portance of task to surround brightness ratio will be greater 
than when the task has an extensive background 

Professor Biesele should be aware that the illuminating 
engineer is fully as concerned with brightness ratios as he is 
with the illumination level provided for the work. Hllumi 
nating engineering literature contains many papers empha 
sizing the importance of brightness relationships 

In the event that these investigations are continued, | 
hope that Professor Biesele will utilize all his ingenuity 
to so modify his experimental procedures and techniques 
to insure that uncontrollable factors are minimized and 
sueh items as motivation, the limitations of mans! 
and mental dexterity, ete. are maintained as constant 
as possible Unless this is accomplished, the effects of 
the brightness ratios and the brightness levels are too 


likely to be masked by other factors 


M. FE. Brrrerman*: I find Mr. PB esele’s results ex 
tremely interesting. As he himself notes, we eannot 
place much confidence in results based on such a smal 
number of subjects, but his findings suggest thai further 
exploration of the sensitivity and limitations of the 
Weston technique is essential. For example, .although 
Weston’s data on the relation between performance and 


illumination level have been taken very seriously, as 
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Effect of Brightness Ratios on Visual Performance 


evidenced by the British standards and the most recent 
report of our own SQQ Committee, two of the three 
<ubjects tested by Mr. Biesele gave deviant results 

I am especially interested in the fact that the Weston 
method seems sensitive to differences in brightness ratio 


even though it does not pick up fatigue changes conse 


quent to four hours of work under most conditions. If 


we plot on Mr. Biesele’s Fig. 5 a series of points repre 
senting the average performance of the two subjects at 
time zero (the first test in each series) we get a fune- 
tion which does not deviate appreciably, either in shape 
or in level, from the curves based on four-hour averages. 
This fact suggests that the use of a four-hour work 
period contributes nothing to the sensitivity of the index 
beyond what might be obtained by the use of shorter 
periods 

Mr. Biesele’s brief presentation does not make possible 
a thorough evaluation of his experimental design, but 
there is one point that might be made. It seems likely 
that after the subject has rested with eyes closed for 
five minutes, a period of one minute is not sufficient to 
permit adequate adaptation to the expermme ntal condi 
tions of illumination. It is diffeult to say what effect 
this procedure may have had. In general, however, i 
should be noted that investigations of this kind present 
extremely complex problems of experimental design 
which should be studied carefully before large-seale 
studies are undertaken 
Gertrupe Raxp White area surrounding test 
objects is too large. The ordinary reading material has 
type comparatively near the edge of the paper. The test 
page subtends 30 degrees and thus the effect of the sur 
round could not be expected to be of too much influence 
on actual performance 

The visual angle should possibly have been less to 
have shown the greater relative effect of surround 
Speed-of-reading tests with S-point type (of compara- 
tive visual angle to test objects) show little effeet of illu 
mination above a few footcandles, 

The method of scoring obscured the effects desired 
The difficulty oft gross performance scores is that action 
time has not been eliminated and it is relatively large in 
comparison with the net visual time. Also, there should 
have been an aceuracy multiplier in order to obtain net 
correct cancellations with penalty for omissions, Pos 
sibly the results could be reseored and presented in a 
revised form 

Figure 6 is net surprising in view of the large detail 
and high contrast of the test object, the small number of 
observers, the inclusion of action time and the omission 
of an aceuracy factor in the performance seore. Average 
performance score for the three observers, even as rated, 
shows increase from 1 to 5 footeandles and little if any 
to 100. This is quite similar to Weston’s results (aver 
ave of 18) for the same size and contrast, except that he 
found a slight increase from 1 to 100 footeandles, Few 
lighting men realize how the intensity curves change 


with size of detail and degree of contrast 
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It is well to stress once more the factor of time of 
light adaptation. One minute is not enough. This is 
shown im Ferree and Rand's reply to Luckiesh’s paper 
on the “li” test used as a measure of fatigue (/.4.S 
Transactions, 1927). For example, a rough average of 
performance score at the end of one hour for the differ 
ent brightnesses of surrounds, at which time light adap 
tation would be complete (Fig. 4, a-f, Biesele’s paper) 


shows these averages 


1:1/20 7 
1:1/10 
1:3 “4 
1:10 27 


They are of the general order of the seores for the 
total four-hour periods (Fig. 5). It is possible that with 
the observer at the limit of practice, a full four-hour 
period i not necessary This « not beoeght out clearly 
in the Test Procedure #2, but probably learning was still 
present in those results. It is assumed that the two ob 
servers used in the four-hour test had also been used in 


Test Procedures #1 and #2 


L. The comments of the various dis 
eussors are both pertinent and appreciated. They cover 
points which should be considered and, in many cases, 
incorporated into further research in this field Last 
there be any misunderst andings, no eriticism of previous 
research by others was intended by the inclusion of the 


questions at the end of the paper They were placed 


there to emphasize the complexity of the entire field of 


visual research. 

There are possible answers to the various questions 
which have been posed by the diseussors, but such 
answers would at this stage rest almost entirely on con 
jeeture. Possibly the most serious question posed is the 
diserepancy between the performance rate for four hours 


s compared with the performance rate for one hour 


Since one of the observers took both the one-hour and 
the four-hour test, and his seores exhibit the same dis 
crepancy, he was questioned with regard to the dis 
crepancy. His suggestion is perhaps pertinent. He knew 
the four-hour test would be difficult, and consequently 
had a tendency to pace himself somewhat slower for the 
more diffieult four-hour task. Here, then, is a good ea 
ample of the effect of motivation on this type of test. 
However, it might seem logical to expect the same sort 
of attitude to enter into a norma! work situation where 
the work was to be continued throughout the day 
What is perhaps needed the most is some way of 
measuring not only the actual performance in a test of 
this type, but also the actual expenditure of energy 
which is involved in such performance. It seems desir 
able therefore that we include some such indicator as 
musele tension or musele action potential into the test 
procedure on a further extension of this test program 
In any event, I believe that an extension of visual testing 
to cover longer periods of time may produce data which 
are significantly different from data we now have which 
have been taken predominantly over short test periods 


so feel that additional study 


with the eves rested. I a 
of the effect of brightness ratios on visual performance 


is essential to future illuminating engineering practice 


Fluorescent Lighting for a City Street 


One of the first major fluorescent street-lighting systems was placed in operation recently by the Detroit Public 
Lighting Commission. Illuminating a half-mile stretch of one of Detroit's main traffic arteries, the new “white way” 
system uses eight-foot-long tubular units. Twenty-four luminaires are mounted 25 feet above the pavement on wooden 
poles, spaced 140 feet apart between intersections and 100 feet apart at intersections. The average calculated illumi 


nation level along the half-mile stretch is 1.0 footcandle 


The luminaires are composed of two separate aluminum reflector units, joined at a lateral angle of 30 degrees. 
Each reflector contains two fluorescent lamps and has clear plastic windows. The four lamps in each unit produce 
19,000 lumens of light. (Photo: courtesy of General Electric Co., Schenectady, N. Y.) 
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Decorative Lighting Effects 


A.LA. Pile No. 31/12 


Installation “A,” Lighting a Flower Box 


LIGHTING OBJECTIVE: To provide decorative lighting fora flower box against a background of glass between living 
and dining room. 


ee ee 


Installation at Cincinnati, Ohio; built by J. Lehman. 


General Information: The flower box is 55" x 9” x 18”. It is con- 
structed of grey Weldtex (U.S. Plywood Corp.) and backed with 
ripple glass panels (Libbey Owens Ford Glass Co 


Installation: One 40-watt T12 fluorescent lamp and channel strip 
momepe cage is recessed in the back of the box 7” below the top. The 6” wide 
eaten opening is covered with a 50” x 5” sandblasted glass panel 


Lighting data «ul ” te etz cinnati Gas and Electr Company 


“ON VIV 


- 
‘ 


22.24 
| 
my x 
| 
| 
a 
: 
4 
+4 — 
Caos Sectio~ = 


Installation “B,”’ Lighting an Interior Picture Window 


LIGHTING OBJECTIVE: To give emphasis to an interior picture window at night. 


Installation at Detroit, Michigan; 
architect: Louis G. Redstone. 


General Information: The living room is 16° x 29 
with an 89" ceiling, A 6 x 8 glass panel on one wall 


the adjoining sunroom. To give the feeling of an 

| conven 

outdoor scene, a window box of foliage has been Gane || 

+ 

panel mors 


of the living room furnishes an extended view into ] 


placed on the floor in the sunroom beside the glass 


Installation: Six-ineh boards finished to match the sunroom panelling have been applied to the living 
room side of the wall partition to frame the 6 x 8 glass window. The frame extends 614,” out from the 
wall thus forming a pocket around the window. All inside pocket surfaces are painted a matte white 
and two 4-watt fluorescent lamps (on Wiremold channel #3000) are installed end to end behind the 
upper frame. These concealed lamps give a downward spread of light to emphasize the large picture 
window, and at the same time they transmit a subtle aceert of light through the glass window, over 
the long box of foliage into the sunroom 

Footcandle readings taken along the top of the plants showed a lighting level of 8 to 15 foot- 
candles 


ig? Anthony Fodell, Madison Flectric ¢ 
Detroit, Michigan a* one « f ’ reblen te aid in the desien of similar installations 
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Fluorescent Lighting in the Home — Part | 


HE INTRODUCTION of the fluorescent 
lamp in 1939 presented new possibilities for 
lighting design in the home. Experimentation 

over a period of ten years is crystallizing these 

potentials into definite patterns, creating an ex 
pression of beauty, functional service and livability, 

The 

advent of the fluorescent lamp greatly minimized 


which the home has never before enjoyed 


many of the installation problems that have been 
inherent with incandescent lamps. Ease of con 
struction, installation and maintenance, has already 
brought about marked evidence of publie desire 
for, and expressed satisfaction with, these new pat 
terns for lighting. The scope of application and 
acceptance has increased accordingly 

The authors believe that we are also at the begin 


ning of a new era the acceptance of 


light sources within the home. Incandescent lamps, 
when appraised by accepted standards of evalua 
tion prove to be reasonably saturated vellow red 
light sources. The** warm white’’ fluorescent lamps 
eurrently available simulate the light from filament 
sources. This development is a desirable transition 
step paralleling the earlier transition when the 
flame-tint electric lamp was introduced to simulate 
flame sources which have been used for centuries 
The move toward white light sources began with 
the invention of the carbon lamp. Each increase 
in lamp efficiency has slowly but steadily marked 
difficult to 


residential 


progress in this direction. It is not 
recall that some people, in fact many 
designers, questioned the ‘‘whiteness’’ of, for ex 
1-2-300-watt three-light 


lamp when it was first produced and used in re 


ample, the incandescent 


flector floor lamps in 1933. Today a complaint that 
the light from this lamp is ‘‘too white’’ would be 
most unusual 

The present significant step forward toward a 
‘cool white’’ fluores 
light 


whiter light acceptance is the * 


cent lamp. It out-mode the warmer 


sources, for it is bringing forth a new freshness of 


may 


atmosphere and clarity of color rendition, that ts 
in keeping with the interior design trends of the 


Part | of a paper presented at the National Technical Conference 
4 the Uluminating Engineering Society held August 21-24, 1950 
Pasadena California Part Il Fluorescent Lighting Design. will 
appear in the January 1951 issue. The authors are Head of Resi 
dential Lighting and Residential Lighting Specialist, Engineering 

Lamp Department. General Electric Company, Cleveland 
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By E. W. COMMERY 
KAYE A. LEIGHTON 


times. The movement is away from the imported 


traditional, to a truly American expression of sur- 
comfortable, colorful, and 


This ‘‘whiter” light becomes 


roundings for living 
beautifully efficient 
coordinator of the modern artisans’ 
craftsmanship that it 


recalling past evolutionary transitions that we are 


a natural 
Thus we see is only by 
able to gauge the future with a degree of accuracy 
and assurance 

While this movement toward whiter light sources 
is already established, the warmer sources will con- 
In fact the lighting specialist and 
color rendition 


tinue to be used 


interior designer will learn the 
characteristics of both warm and cool ilhiaminants 
used alone and in combinations with each other. 
As more observational and technical data in this 
field are acquired, the great and complex uncharted 
area of illuminants and colored materials, as used 
in interiors, will be clarified and then we can choose 
colors and illuminants with certainty and intent. 
Today we have at least six illuminants to con- 
sider, namely natural daylight, incandescent fila- 


Each of 


these may change the color appearance of almost 


ment lamps and four fluorescent lamps 


every surface in varving amounts and in varying 
ways. The rather startling apparent color changes 
associated with various illuminants, when brought 
beside each other, have long left public audiences 
gaping. The serious designer has been confused bs 
them. This confusion abounds at every level from 
the ultimate user through the merchandiser and 
interior designer, to the color printer and paint 
and dye mixers 

One of the major endeavors of this present work 
is that of attempting to develop both procedures 
for observation, and statements of the observable 
«fects of these modern illuminants when used to 
illuminate a range of surface colors. From these 
procedures we may record both computed data and 
the observed changes that take place. We may ulti- 
mately learn how to predict and design with ase- 
quate assurance in terms that are understandable 
to the artist and acceptable to those with scientific 
interest 

It is recognized that in great numbers of inte- 
riors color effects and color rendition are not of 
paramount importance. In these, a reasonable color 


rendition will suffice, especially when the less favor- 
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able color 
tially 


consti ption 


facturers light output data on “standard 
deluxe” white fluorescent lamps. If the 
efficient illuminants have certain peculiarities in 
rendering certain colors, a knowledge of 


rendition 


higher amounts of light for the 


tlhuminants provide 


Consult the fluorescent lamp manu 


substan 


same energ’ 


most 


and 


envi 


thes 


peculiarities will provide the knowledge for avoid 
anid In the study of the surface colors reported here 


ing unhappy 


“ombinations of the 


tlluminant 


ronmental potentialities. 


The growing interest in the use of color in the 
home both at high and low values as well as higher 
purities, is reflected from the furnishings and wall 
treatments found in even the modest income home 


There is also a real awakening to color for its 


Color Rendition Studies 


these colors a selected artificial daylight is used as a standard 
TABLE I.Appearance of the Selected Samples of Surface Colors When Viewed Under the Two Reference I)luminants.’ 
(Table ¥ forms the basis for the descriptive naming of the colors.) 
House and Garden Color Samples for 1949-50. 

COLOR “DAYLIGHT” MUNSELL INCANDESCENT FILAMENT MUNSELL 
NAME ILLUMINANT “Ba” 4370° K* | DESIGNATION | ILLUMINANT “A™ K** DESIGNATION 
3 | Carnation PINK, cool | 5YR8/7 | PINK, cool 5YR8.2/12.5 

Ruby RED, cold (toward blue) | TR4/13 | RED, orange vivid 8.4R4.5/16.5 
15 | Flame RED, cool | 7.5R6/14 | RED orange strong 9R6.3/18 
2 | Sweet Pink | PINK, slightly bluish 4.5YR8.3/7 | Yellow PINK, warm 3.5YR8.5/13 
1 | Citron yellow [YELLOW-slight green cast 3.5Y8.8/8.5 YELLOW, warm, pale 8.5YR9/14 
6 | Mustard YELLOW.-slight orange cast 2Y7/10 | ORANGE yellow—no green 7.5YR7.3/14 
16 Avocado GREEN yellow 1.5GY5.3/5.8 | GREEN, brownish cast 2.5Y5.2/8 
4 | Sprout GREEN yellow | 1GY8/8 | YELLOW GREEN, dull 2.5Y8/11 
18 | Leaf GREEN 10GY4/5.2 | Medium GREEN, yellow cast 3.5GY3.9/5.5 
| 
12 | Kingfisher | BLUE GREEN | 10GY6.3/3.7 | Yellow-GREEN, grayed 7.5Y6.1/5 
22 | Forrest BLUE GREEN, deep |9.5GY3/2.5 | Yellow-GREEN, deep 1.5GY3/3.6 
10 | Willow? Blue GREEN, grayed TY6.7/45 | Grayed GREEN, yellow-red cast | 10YR6.7/9 
9 | Fretch Blue | BLUE—no cast | 4GY7/15 | BLUE, warm no red 8.5YR6.8/6 
7 | Heather Red PURPLE 10R7/4.5 | Orange PINK, slightly dull 3YR7/9.5 
11 | Hyacinth BLUE purple 5YR6/1.25 GRAY, warm yellow cast 7.5YR6/5.8 
21 Bright Navy| BLUE purple cast | 2.5PB3.3/9 BLUE-gray, low in color 1.5Y2.8/2.2 
| 
17 | Copper BROWN.-orange | 3.5YR5/9 ORANGE RED 2.2YR5.2/13.5 
13 | Sandalwood | BROWN—tinged red | 7.5YR6.2/6 | YELLOW, red brown 5.5YR6.3/10 
Chocolate Red BROWN —purple tinged |5YR3.7/42 | Yellow RED BROWN, warm 5YR3.8/7.8 
5 | Parchment |GRAY—yellow 2.5Y7.4/5.5 | Yellowish GRAY 8.5YR7.6/10.5 
8 | Stone GRAY, warm 10YR7/4 Reddish GRAY, warm 7.5YR7/9 
14 | Pewter GRAY, blue cast, cool 2.5Y6/3.5 Warm GRAY 9YR6/8 
WINSOR AND NEWTON LTD. ARTIST COLORS 
Cadmium Yellow ly ELLOW, cool | 5YR8/15.5 Orange YELLOW 4.5YR7/17 
Chrome Orange ORANGE 1.7YR5.5/14.5 ORANGE RED 1.9YR5.8/16.5 
Vermilion RED orange, slight cold cast | 9.2R5.6/13.5 RED orange 8.5R5/18 
Green GREEN 9GY4.4/6.5 + YELLOW GREEN 4GY4.2/6.3 
Green GREEN, deep, slightly bluish 9GY3.4/3.75 GREEN, deep, warm 10Y3.2/4 
Alizarin Crimson Blue RED, deep 7.5R3/9 Brown, RED, deep 95R3.1/11.5 
Cobalt Blue | BLUE, clear 7.5PB3.1/10 BLUE, deep 7.5PB2.8/5 
Ultramarine Blue | BLUE, purple, deep 9PB2.2/12 BLUE purple 8Y2.2/3.5 


of daylight at this apecified color temperature 


watt Inside 


Frosted lamp bulbs 


ILLUMINATING ENGINEERING 


\ t word de nforag r ear ally identica appearance 
‘ MINANT i 
lovand file an ers 
TY ve Stands and Delux Cool White flu mpe are alse approximately matched by this source 
ANDES} LAMENT MINANT A 2545 
r sour nant A close to that obtainable with 75 and 10¢ 
744 Fluorescent Lighting in the Home—Commeru-Leighton 


4 

7 
. 
: 
om 
‘ 

‘ 
4 i 
\ 
. 
1g 
| 
4 

; 

| 

| 

‘ 


of comparison for appraising the color rendition 
qualities of the two cool white fluorescent lamps, 
the “standard” and “deluxe.” 

The light from incandescent filament lamps is 
also used; it is the standard of comparison for 
appraising the color rendition qualities of the two 
warm white fluorescent lamps, the “standard” and 
“deluxe.” The three cool illuminants are appraised 
separately from the three warm illuminants. These 
two sets of appraisals are made at different times 

These two comparison light-sources were chosen 


since each is closely related in coolness and warm 


ness respectively to the “standard” and “deluxe” 


cool and the “standard” and “deluxe” warm fluo 
rescent lamps. The selected cool comparison source 
termed “Bn” provides color rendition, which fol- 
lows natural daylight. It is not as cool as the 1.C.I 
or other daylight color matching 
units at or near 6500° K. The other comparison 
source, the incandescent filament lamp, I.C.I. illu- 
minant “A,” holds an established place in our ex- 
periences. Its choice is obviously a natural one, and 


illuminant “C,” 


for practical purposes it can be reproduced with 
75- to 100-watt inside frosted lamps. The much 
cooler daylight fluorescent is not included since 
experience at this time indicates very little accept- 
ance of it in residential interiors 

The surface colors used for analysis were ob- 
tained from the magazine House and Garden. This 
group of 22 colors is composed of two sets. Twelve 
are termed Current Colors. These are based on the 
Rahr Color Count, a nation wide survey of over 
400,000 votes polled in leading stores to determine 
colors that people want most to buy. The re- 
mainder are called Decorator Colors. They come 
from the palette of outstanding decorators, and it 
is believed that they are the trend setting colors in 
the home furnishings field. The entire set is th» 
1949-50 group. Tables I to IV present the varion 
aspects of this color rendition analysis. 

The Current Colors are named Citron Yellow, 
Sweet Pink, Sprout, Heather, Stone, French Blue, 
Kingfisher, Flame, Avocado, Leaf, Bright Navy 
and Forest The Decorator Colors are named 
Carnation, Parchment, Mustard, Willow, Hyacinth, 
Sandalwood, Pewter, Copper, Ruby and Chocolate 

In addition a selected group of Winsor and 
Newton artists water colors were studied. These 
stable, high purity colors were applied with an air 
brush until the fully saturated color was obtained. 

The appearance of colored surfaces is dependent 
upon many factors, some of which may be beyond 
the control of the experimenter. In this analysis 
every effort was made to minimize undesirable and 
extraneous influences. At the same time conditions 
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were developed to provide great ease for making 
the comparisons of color rendition. The ease with 
which both skilled and unskilled observers reported 
their observations was assuring. Groups of ob- 
servers also reported the same color appearances as 
did individuals on different days. The usual diffi- 
culties of color naming is, of course, not eliminated 
by the visual p> edure employed. Table V forms 
the basis for the descriptive naming of colors, since 
some system of names and qualifiers is needed that 
will serve the lighting practitioner, interior de- 
signer and the layman for use in, the residential 
field 

Some of the conditions under which these ob- 
servations were made are set forth so that the 
specific appraisal of the value of these observations 
can be related to the problems of interior design 
A new color rendition comparator was developed 
for these studies. This device provides the equiva- 
lent of adjacent photometric fields with color 
samples 3 inches by 6 inches split in half by thin 
metal partitions. These partitions enclose spaces 
for each illuminant and they prevent mixtures of 
the illuminants. Actually five illuminants can be 
compared with each other at one time, Here we 
ar: only reporting three, two when compared with 
the reference standard for (a) cool white and (b) 
warm white 

Visual adaptation to the illuminants was mini- 
mized by surrounding the color samples with black 
surfaces, and by enclosing and shielding the lamps 
from view. This also reduced scattered light out to 
the room in which the observer was placed. Several 
viewing distances were used ranging from two to 
eight feet. Several low values of room illumina- 
tion were tried. At these levels the surrounding 
llumination did not alter the appearance of the 
iewed color samples. At all times the incident 
llumination from each illuminant was held close 
ty JS footeandles. Moderate variations of the in- 
tensity of incident light will alter the apparent 
color of a surface. The color samples were never 
presented to the observers outside the color rendi- 
tion comparator, and they were always concealed 
from the observers when being changed in this 
device. Only specimens of one coior were viewed at 
one time. Everything was done to provide condi- 
tions for viewing each color objectively. Even the 
effect of strengthening or weakening a color by 
contrasting it with some other color, was held to a 
minimum. This factor is introduced when the three 
illuminants produce significant color changes in a 
given color. It is never very great. Under these 
conditions most of the observations are made with 
ease and certainty. 
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TABLE I-A. Appearence Changes of Surface Colors WhenViewed Simultaneously Under Three Different LlJuminants.’ 
(Table V forms the basis for the descriptive naming of the colors.) 
“Daylight” (Incandescent-Filament with Filter) Basis for Comparison.” 


NO. | SAMPLE DAYLIGHT PLUCRESCENT 
ag ILLEMINANT K DELUXE COOL WHITE STANDARD COOL WHITE 
& Garden 
NCE UNDE /MINANT Bn—74 PERCENT 
743 YELLOW —slight | YELLOW-Green east YELLOW—tinged with 


green cast | green, gray 
REFLECTAN( & UNDER ILLUMINANT Bn—66 to 60 PERCENT 


2 |Sweet Pink 66.2 |PINK, s tightly bluish INK, more colorful— PINK, less colorful— 
increase in red decrease in r 

; Carnation 59.8 PINK, cool PINK, more colorful—purplish PINK, cool—weak in color 

4 Sprout 50.8 GREEN.yellow GREEN-yellow, GREEN -yellow, faded 


increase in yellow 


REFL ECTANC rE UNDER ILLUMINANT Bn—50 to 40 PERCENT 


5 Parchment 497 TGR AY-vellow, cool TGR AY- yellow, red cast GRAY yellow, cool 
6 Mustard 44.1 YELI ow, pale YELLOW, tinged with green— YELLOW-green 
light orange cast pale 
7 | Heather 43.7 | Red PURPLE Red-PURPLE—red increase Red PURPLE, weaker 
| REFLEC TANCE UNDER ILLUMINANT Bn—12 to 38 PERCENT 
8 |Stone 422 |GRAY, warm—pinkish [GRAY, warm—more pinkish GRAY, warm— 
slight yellow cast 
9 French Blue 424 BLUE, no trace of cast BLUE, slight red cast BLUE, increase in red 
10) «=| Willow 9 Blue GREEN, grayed Blue GREEN, grayed Blue GREEN, more 
grayed—pinkish cast 
il Hyacinth 37.5 BI A bE -purpie | BL UE-purple, deeper BLUE-purple, deepest 
REFLECTANCE UNDER ILLUMINANT_ tin—34 to 30 PERCENT 
12 | Kingfisher 338 |[BLUE-GREE N, TBLUE-GREEN, | BLUE-GREEN, grayed 


| clear—vivid slight green increase 
13 Sandalwood 32.0 BROWN, tinged with red | BROWN, increase in red Yellow BROWN 
14 | Pewter | 31.0 | GRAY, blue cast—cool GRAY, pinkish cast—warm GRAY, warm 
{ 5 |Flame 30.2 RED, cool RED, cool RED, cool— 
— 4 | : |__weak and faded 
| REFLEC TANCE UNDER ILLUMINANT Bn—22 to 20 PERCENT 
if Avocado 22.4 iG REEN- yellow GREEN yellow, warmer T GREEN-yellow, 
| slightly brownish 
| 17 |Copper 20.4 BROWN. orange BROWN-orange, slightly redder BROWN-orange, 


yellowish. ~weak 


REFLECTANCE UNDER “ILLUMINANT Bn—13 to Il PERCENT 
18 |Leaf 125 |GREEN TGREEN | GREEN, dulled 
19 Ruby 124 RED, cold (toward Blue) ‘RED, slightly warmer Red BROWN, grayed— 
(less blue) faded 
20 [Chocolate 106 |Red BROWN BROWN, Red BROWN, grayed 
| tinged with purple = Increase in red purple | 
| REFLECTANCE UNDER ILLUMINANT to 6 PERCENT_ 
21 Bright Navy &3 | BLUE—purple cast TBLUE purple BLUE-purple, deeper 
22. «| Forrest 64 | hate UE GREEN, deep BLUE GREEN, decrease in blue Brownish GREEN, dark 
TABL B—APPEARANCE CHANGES OF SURFACE COLORS 
Cadmium Yellow ] 50 Tye LOW, cool lYELLOw, cool Greenish YELLOW, Pale 
Chrome Orange 25 }OR ANGE ORANGE, slightly redder Yellow BROWN, Pale 
Vermilion 17 | RED Orange, RED Orange, Shghtly redder— BROWN, light 
| Slight cold cast more colorful 
Alizarin Crimson 7 | Blue RED, Deep Blue RED, brighter color Purplish BROWN, deep 
Green Light (Oil) 15 1G REEN GREEN, Slightly paler | GREEN, grayed 
| and yellower | 
Green Dark (Oil) 9 ah EN, Deep GREEN, Deep—decrease in blue | GREEN, Dark—dull 
lightly bluish | 
Cobalt Blue 7 BLUE, clear RLUE, Substantially | BLUE, decrease in 
more purple («ust ) | purplish cast 
Ultramarine Blue 4 | BLUE-purple-— Deep BLU E—lighter— 
| slight amount of purple | BLUE—lighter 
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Table I presents the appearance of each color 
under the two reference or comparison illuminants 
when they are viewed alone. The shifts toward the 
warm illuminant, the incandescent filament, and 
even marked color changes may be noted through- 
out 

The numbers of the samples take different posi- 
tions in the different tables. This table groups the 
samples by their colors. Table II establishes the 
order based upon the order of the reflectances of 
the samples under the “daylight” reference source 
The order changes somewhat in Table III, since the 
reflectances change under the warmer reference 
illuminant. 

Both Tables I and IV contain the Munsell Desig- 
nation of all color samples These were derived 
from the trichromatic coefficients plotted on the 
appropriate Munsell Value Diagrams for illumi 
nant “C.”' Table IV it will be noted includes illu- 
minant “C.” A 30 selected ordinate method was 
used for determining the trichromatic coefficients 
The 1.C.I. tristimulus “Y” values are used as the 
reflectances of the samples under the various illu- 
minants.* 

A careful review of the observations contained 
in Tables II and Iil shows in what ways each of 
the four new fluorescent lamps render each color 
One way to group these observations is to have all 
those of each principle color group together. Such 
a detailed summary follows. At all times the re 
flectance of the color should be borne in mind, the 
naming does not attempt to carry the value of the 
color, since the numerical reflectances may serve 
far better. The Munsell chroma values are ex 
tremely helpful in sensing the purity or color satu- 
ration. It should be noted that the samples include 
some extremely high chroma values. 


Color Rendition Under “Deluxe” 
“Standard” Cool White Fluorescent Lamps 


Reds (bluish to yellowish 3, 19 and 2) under 
“deluxe” show slight red increase. Sample 15, 
strong red at 30 per cent reflectance unchanged 
Dominant color of this series unchanged. Under 
“standard” each sample is either weakened or 
faded. No. 19 becomes red brewn, grayed and 
faded 


Yellow Greens (1, 6, 16 and 4) under “deluxe” 
tend to show slight greenish tinge increase, or yel 
low increase depending upon whether they are 
greenish or vellowish respectively Dominant eolor 
Newhall, Sidney M. Nickerson, Doro and Judd. Deane B 
cing of the Mansell Colores Je 1 of The Optical Society of 
No. 7, p. 385 July 1943 
The Handbook Colorimetry Technology 


DECEMBER 1950 


of the series essentially unchanged. Under “stand- 
ard” each of the green samples grays or fades mod- 
erately 

Green (18) reproduced closely under “deluxe.” 
Under “standard” becomes dulled 


deluxe” fol- 
low slightly different patterns. No. 12 increases in 


Blue Greens (12, 22 and 10) under 


green, 22 decreases in blue, 10 is reproduced close- 
ly. Dominant color of series is essentially un- 


changed. Under “standard” 12 grays, 22 becomes 
brownish green, and 10 grays and also exhibits a 
pinkish cast 

Blue (9) under “deluxe” takes on slight red cast. 
Dominant color essentially unchanged. Under 
“standar:?” the red cast of the “deluxe” increases 
moderately 


Red and blue purples (7, 11 and 21) under “de- 
luxe” show moderate reddish or purplish increases 
for the red and blue purples respectively. Domi 
nant color essentially unchanged. Under “stand 


ard” 77 weakens; 11 and 12 deepen 


Browns (orange brown to purple brown 17, 15 


and 20) under “deluxe” all show small red increase 
Dominant color essentially unchanged. Under 
“standard” 17 yellows and weakens; 13 becomes 
yellow brown and 20 grays 

Grays (yellowish, pinkish, bluish 5, 8 and 14) 
under “deluxe” show reddish or pinkish cast. 
Dominant color may be altered. Under “standard” 
they show either slight vellowishness or loss of 
pinkishness 


Color Rendition Under “Deluxe” and 
“Standard” Warm Fluorescent White Lamps 


Reds (bluish to yellowish 3, 19 and 2) are now 
shifted to warmer and stronger colors when viewed 
under the light from the incandescent lamp. Under 
“deluxe,” 3 becomes slightly colder, 19 increases in 
red, 2 increases in red in comparison with their 
appearance under incandescent filament (Illumi- 
nant “A”). Color 15 the strong red matches in- 
candescent filament, Under “standard” 3 is slightly 
colder and weaker, 19 shifts to yellow red brown- 
light, 15 is still red orange, though weaker, and 2 
remains yellow red though weaker. 

Yellow Greens (1, 6, 16 and 4) lose much of their 
greenishness under incandescent filament (“A”) 
They become yellow, orange, yellow, green brown- 
ish-cast and yellow-green dull, respectively. Under 
“deluxe” sample 1 takes on some greenishness, 6 
shows a yellow increase, 16 the brownish cast 
changes to slightly yellowish tinge, and 4 remains 
the same in color although sharper. Under “stand- 


ard” 1 is still greenish, 6 shows some yellow in- 
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Appearance Changes of Surface Colors WhenViewed Simultaneously Under Three Different Illuminants.’ 
(Table V forms the basis for the descriptive naming of the colors.) 


(Incandescent-Pilament Basis for Comparison) .* 


Reflectance 


405 
39.2 
37.5 


33.5 
33.2 


31.7 
30.6 


19 


15.2 


INCANDESCENT 
|1LLUMINANT K 


FLUORESCENT 
DELUXE WARM WHITE STANDARD WARM WHITE 


REFLECTANCE UNDER ILLUMINANT A—78 PERCENT 


18.1 ~TYELLOW, warm, pale Green YELLOW, pale Greenish YELLOW, pale 
REFLECTANCE t NDER LU ‘MIN ANT \—69 to 60 PERCENT 
69.5 |Yellow PINK, warm | Yellow PINK, slight red increase | Yellow PINK, weaker 
63.1 PINK, cool PINK, colder—more blue PINK, colder 
Ae shes color 
60.0 | YELLOW GREEN, dull| YELLOW GREEN, YELLOW GREEN, dull 
sharper color 
REFLEC TANCE UNDER ILLUMINANT A—52 to 43 PERCENT 
52.3 Yellowish GRAY Yellowish GRAY, greenis sh cast Yellowish GRAY 
slight greenich cast 
47.1 ORANGE yellow, ORANGE yellow, ORANGE yellow, 
no greenishness increase in yellow increase in yellow 
us Orange PINK, Orange PINK, slightly dull Orange PINK 
slightly dul lightly dull 
43.2 Reddish GRAY, warm Warm GRAY, neither red or Warm GRAY 
blue cast ght pinkish weaken 


REFLECTANC E UNDER ILLUMINANT \—10 | to 30 PERCENT 


BLUE, warm—no red BLUE, warm—no red BLUE, purplish cast— 
faded 
Grayed GREEN, Yellow-GREEN Grayed GREEN, y« vish 
yellowish red cast cast fads 
GRAY, warm GRAY, warm—purplish BLUE.-pink, ‘pale 
yellowish cast 
RED orange, strong RED orange, strong RED yellow, weaker 
YELLOW red brown YELLOW red brown, grayed YELLOW redt on, 
grayed 
Yellow-GREEN, grayed Yellow-GREEN, clear BLUE grayed, very faded 
| Warm G iRAY Greenish G iRAY, deep Pinkish GRAY 


REFLECTANCE UNDER ILLUMINANT. A—22 PERCENT 
ORANG E RED, medium) ORANGE RED, slightly less red | Dull ORANGE YELLOW 
GREEN, brownish cast GREEN, slightly yellowish GREEN, brown cast | 
clearer lightly lighter 


REFLECTANCE UNDER ILLUMIN ANT \—15 to 11 PERCENT 


RED orange , vivid RED orange, increase in red Yellow RED BROWN, —4 
light 
| Medium GREEN, Medium GREEN, Medium GREEN, 
yellow cast slightly brighter dull and weak | 
Yellow RED BROWN, Yellow RED BROWN, Yellow RED BROWN, 


warm less warmth less warmth 
REFLECT UNDER MIN ANT to 6 PERCENT 


Yellow GREEN, deep Yellow GREEN, deep Brownish GREEN, dark } 
BLU E-gray, low in BI t E-gray, slight increase Red PURPLE 

olorfulness in red 


_TABLE ‘III B—APPEARANCE CHANGES OF SURFACE COLORS | 


Cadmium Yellow 


Alizarin Crimson 


Green (Light) O 


| Orange YELLOW Orange YELLOW, slightly pink | Green YELLOW, Medium | 
ORANGE RED ORANGE RED, slightly clearer YELLOW Brown, Medium | 
RED, orange RED, orange, slightly yellower Yellow BROWN 
Brown RED, deep Br wn RED, moderate increase BROWN 
1 rec 
YELLOW GREEN YELLOW GREEN (medium Grayed GREEN, Dull 
ghtly more colorful ndefinite 
GREEN, Deep-warm GREEN, slightly yellower GREEN, grayed—dull 
warm 
BLUE, Deep Red PURPLE, brighter Red PURPLE, brighter 
re colorful more colorful 
BLUE Purple BLUE Purple, deep BLUE Purple, deep 
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No SAMPLE 
re 
& Garden 
1 
2 Sw ay 
3 Ca 
4 | Sp Ae 
5 Pa is 
6 
7 Hei 
8 | St 
9 French Blue 
re 
10 Willow 
; 11 | Hyacinth 4 
13 Sandalwood | 
Pewter 
+ 
16 Avocado 2 
> 
19 Ruby 
18 Leaf 11.7 
20 | Chocolate | 112 PY? 
| 
22 Forrest 7.3 
21 Bright Navy 58 
Winsor & Newton af 
Water Colors 
Chrome Orange 28 
Vermilion 20 
7 4 
la 
| 
Green (Dark) Oi! 
Cobalt Blue 6 
Ultramarine Blue . 
i 
. at n for r means at they are essentially identical in appearance 
NCANDESCENT. 1 \MEN NAN ‘ K 
ry ‘ , ‘ 4 ant A ‘ that sinable with 75- and watt Inside Frosted lamp bulbs ij 
3 
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crease and 16 goes back to green brown-cast slight- 
ly lighter, and 4 goes back to yellow green-dull 

incandescent becomes a 
The 
the 
the color is 


Greens 18) under 


medium green with a yellow cast “deluxe” 
matches the although 
slightly brighter 
also medium green though dull and weak 

22 and 10) under incandescent 
become yellowed and grayed, and in the case of 10 
Under “de- 


incandescent color is 


Under “standard” 


Blue Greens (12, 


it also takes on a yellowish red cast 


luxe” warm fluorescent the vellowed green charac- 
ter is maintained with some increase in clearness 
with 12, and the red cast mentioned for 10 drops 
“standard” warm fluorescent 12 be- 
faded, 22 shifts to a brownish 


out Under 
comes a grayed blue 
green, and 10 is like the incandescent a grayed 
green with a yellowish cast, although somewhat 
faded 
Blue (9 


no trace of 


becomes warm under incandescent with 


pinkishness or red. This is closely 


TABLE IV.—Specification Changes of Surface Colors Under Three Illuminants. 


ILLUMINANT A—2s48* kK” 


ILLUMINANT Bn—4370* 


ILLUMINANT C—6500° K 


COLOR 
SAMPLE 
MUNSELL /TRICHROMATIC 

DESIGNATION |COEFFICIENTS 


MUNSELL 
DESIGN ATION 


TRICHROMATIC 
COEFFICIENTS 


MUNSELL Tenn HROMATIC 


DESIGNATION 


COEFFICIENTS 


Heese & Garden 
For 149 
“a” 


8.5YR9/14 
35YR8.5/13 
| SYRS.2/12.5 
| 2.5Y8/11 

8.5YR7.6/10.9 


Citron 
Sweet Pink 
Carnation 
Sprout 
Parchment 


| 7.5YR7.3/14 
3YR7/9.5 
75YR7/9 
8.5YR6.8/6 
10YR6.7/9 


Mustard 
Heather 
Stone 
French Blue 
Willow 


7.5YR6/58 
9R6.3/18 
5.5YR6.3/10 
7.5Y6.1/5 

| 9¥R6/8 


Hyacinth 
Flame 
Sandalwood 
Kingfisher 
Pewter 


Copper 
Avocado 
Ruby 
Leaf 
Chocolate 


2.2YR5 2/185 
2.5Y5.2/8 

| 8.35R4.5/16.5 
3.5GY3.9/5.5 


S5YR3.8/78 


15Y2.8/2.2 
15GY3/3.6 


Bright Navy 
Forrest 


Winsor & Newton 
Water Colers 


4.5YR7/17 
1.9YR5.8/165 
6.5R5/18 
9.5R3.1/11.5 


| 
| 10¥3.2/4 
| 7.5PB2.8/5 
| SY2.2/3.5 


Cadmium Yellow 
Chrome Orange 
Vermilion 
Alizarin Crimson 


Green Light 
Green Dark 
Cobalt Blue 
Ultramarine Blue 


“Ba” 


3.5Y8.8/85 
4.5YR8.3/7 
5YR8/7 
1GY8/8 
2.5Y7.4/5.5 


2Y7/10 
10R7/4.5 
10YR7/4 
4GY7/1.5 
TY6.7/4.5 


5YR6/1.25 
|7.5R6/14 
|7.SYR6.2/6 
| 10GY6.3/3.7 
5Y6/3.5 


3.5YR5/9 
1.5GY5.3/58 
7R4/13 
10GY4/5.2 
5YR3.7/4.2 


2.5PB3.3/9 
9.5GY3/25 


7.5YR8/15.5 
1.7YR5.5/145 
9.2R4.6/13.5 
7.5R3/9 


WGY4.4/6.5 
WGY3.4/3.75 
7.5PB3.1/10 
@PB22/12 


10Y8.8/5 
7.4R8.3/4.25 
2.5R8/4.4 
TGY8/6 
3Y7.5/2.5 


4yv7/7 
75P7/4.5 
10YR7/8 
2PB7/4 
8GY6 7/26 


7.5PB6.6/4.0 
5R5.7/10 
5YR6.1/2.5 
5BG6.4/4.5 
10Y6.1/7.5 


SYR4.8/65 
6GY5.2/4.5 
3.5R3.8/10.5 
4.564.1/5.7 
9.5R36/2.1 


5PB3.3/23 
3BG3/35 


9YR7.3/125 
1.5YR5/115 
76R44/11 
4.5R2.7/7 


2.564.5/7.0 
7.25G3.4/3.75 
7.5PB3.4/16 
#PB2.4/14 


*Ituminant A 


*Itluminant Bo 
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a 
No. 
| i 
i 78.0 485 437 74.0 415 428 76.0 367 403 
ae 2 70.0 496 397 66.0 417 372 66.0 359 328 
3 63.0 490 393 | 600 | 420 376 | | | 350 318 
4 60.0 460 457 60.0 | | 394 452 60.0 | 350 424 
ae 5 52.0 471 422 50.0 | 397 399 51.0 345 355 
6 47.0 516 44.0 446 430 420 430 
7 45.0 A64 382 44.0 | 376 338 43.0 313.285 
4 43.0 459 411 42.0 381 376 420 325 
9 41.0 | 413 .392 42.0 $24 344 430 | 271 
10 39.0 455 424 39.0 372 404 39.0 320 .361 
38.0 421 387 | 380 334 330 | 380 278 273 
15 34.0 591 353 30.0 349 27.0 474 
13 | 33.0 494 406 320 418 385 | 310 362 344 
12 32.0 391 421 | 340 310 377 30 | 269 .327 
Pek 4 31.0 | 455 415 31.0 | 375 .380 32.0 320 331 i 
| 
17 22.0 560 392 200 | | 500 392 18.0 458 376 
16 220 465 22.0 393.449 22.0 346 
19 15.0 615 .340 12.0 574 324 | 504 305 
18 12.0 379 472 12.0 309 434 13.0 267 398 
20 | 510.395 11.0 420 10.0 370 330 
21 0.6 385 373 8.0 294 302 08 241 
22 0.7 384 433 60 310 374 0.6 252 .330 
557 .422 50 521 444 48 492 
28 587 .387 25 569.387 21 540 376 
20 620.350 17 | 583 353 15 533 344 
7 | | 614 335 ? 554 330 6 487 307 
| 386 489 15 318 16 273 430 
8 396 444 9 | 317 9 | | 274 361 
24 218 7 | 200 9 | 175 116 
| 275 .230 4 203 4 182.096 
‘ 
749 


TABLE V.—-Definition of Terms 
Used in Descriptive Naming of Colors. 


I. Color Designations 


the “deluxe” warm lamp except that the ORANGE- 

Red of 17 changes to ORANGE-YELLOW dull 
The grays (5, 8 and 14) under the incandescent 

filament lamp all show the effect of this illuminant 


which Is vellow-red Color 5 changes from GRAY- 


Yellow ish 


GRAY; 


8 changes 


from 


im nant color ALL CAPS ie BLUE 
Secondary Initie!l Cape or lower case Le. Green oF green 
posite or balanced equal parte ALL CAPS ie BLUE 
GREEN 
designating fluence of secondary ole beginning 


bh dominant coler and areesing te « balanced composite lor 
lDhominant ¢ 
creen ce 
tinged with green 
ALLE grees 
These designations correspond to approximately tw Hue 
the Hive Cireeit 
Tl. Sensation Bxpressions 
Wart warmth lees warmth Coid older 
T or gives thie impression bat evidence of an apparent 
defin we red. orane yellow or co aid, green blue 
not detertat te at t can be definite tated 
ght. lighter Small degrees of sense ang 
PIGMENTATIO juantit and characteri«t 
Vivia orf ener, te ant 
Strong neentrated solid ppesite of weak 
Medium i between strong and weak 
Pale |'vfine tofa 
Weak ed, thin, water of strong 
Grayed reduced by the edditi f grey 
grayed ¢ the ox re ea 
ar net he 
nctnes and righ 
rong pigw sted dense “ ' 
« ar 
an ne mel ‘ 
Note Vher the retle tance f the olor * khowr ite value te 
« al ahtness Jarknes 
fw or tien with the Dominant Color and 
Pigmentation it ts helpfu nveving t olorfulness of the color 


matched under the “deluxe” warm fluorescent 
Under “standard” warm a purplish cast develops 
and the color fades somewhat 

11 and 21) under in 
markedly. The 


warmer, but they also 


Red and blue purples (7, 


candescent, these change quite 


colors are not only made 
swing toward the color of the illuminant; 7 is now 
orange Pink, 11 is Gray having a warm yellowish 
cast, and 21 is BLUE wray low in color. The follow- 
warm lamp were 


ing changes under the “deluxe” 


noted. The orange Pink (7) remains the same 
The Gray-warm (11) loses its vellowish cast to take 
The BLU E-gray is matched ex 
cept that it shows a slight red increase. Under the 
“standard” warm lamp 7 is still ORANGE pink 
dull, but 11 beeomes BLUE pink pale, and 21 be 
comes Red PURPLE 

13 and 20 
ment lamp warms and also changes these 
Color 17 is now ORANGE-RED, 13 is YELLOW 
and 20 Yellow RED BROWN, warm 


warm 17 the color is maintained 


on a purplish cast 


Browns (17 The incandescent fila 


olors 


red brown 
Under 
but slightly less red 


“deluxe” 
Color 13 also holds except it 
held 


under 


vravs somewhat, and 20 is also with less 
These 


about the 


same colors “standard” 


warmth 


same as when tiluminated by 


warm are 


Fluorescent 


ant 
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yellow to 
GRAY-warm, to Reddish-GRAY, warm; while 14 
changes from GRAY, blue cast, cool to a Warm 
GRAY 

Under the “deluxe” warm 5 shows a light green- 
ish cast, § becomes warm GRAY no reddishness, 
and 14 develops greenishness. Under “standard” 
warm there is a slight greenish cast for 5, color 8 
develops a slight pinkishness and weakens, and 14 
is a pinkish GRAY 

The color rendition of Winsor and Newton artists 
colors under “deluxe” and “standard” cool and 
warm fluorescent lamps, when compared with arti 
ficial “daylight” and incandescent filament respec 
tively, are now discussed. By referring to the 
second section of Table I the color appearance of 
each of these colors may be noted under the two 
Table II-B shows 


“deluxe” and 


reference illuminants indicated 
the color rendition qualities of the 
“standard” cool fluorescent lamps when viewing 
the Winsor and Newton colors. Those colors which 
are inherently in the red family are stepped up 
slightly in red. The greens are yellowed slightly 
The two blues are affected in accordance with their 
red or purple content. The blue without much 
purplishness becomes more purple, while the blue 
The “stand- 


ard” cool with its lower red content weakens the 


that is purple, lightens and weakens 


vellow and turns the orange vellow brown, while 
The two 
blues are less purplish than they should be 

By referring to Table III-B the color rendition 


the red orange turns a light brown ete 


qualities of the “deluxe” and “standard” warm 
fluorescent lamps may be further examined when 
compared with the incandescent filament lamp 
Here the 
changes throughout until we examine the Cobalt 
Blue (Blue, Deep The shift is to Red PURPLE 
The “standard” warm lamp greens the vellow and 
switches the ORANGE RED to YELLOW Brown, 
the Brown RED is now just BROWN. The Cobalt 
Blue is again changed to Red PURPLE, and the 
Ultramarine, BLUE Purple, is reproduced as well 


“deluxe” warm 


“deluxe” warm lamp makes moderate 


as it is under the incandescent or 
fluorescent 


Summary 


Both the “deluxe” fluorescent lamps, i.e., cool 


white and warm white show great improvements in 
characteristics, when com 


their color rendition 


pared with the “standard” cool and warm fluores 
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cent lamps respectively.’ The cool “deluxe” fluo- 
rescent lamps provide a very practical source of 
light for interiors, where good color rendition and 
a cool white light-source is desired. Its light is 
slightly warmer than noon sunlight alone. The 
data in the Tables from I to ILI should be studied 
and the analysis under the subhead “Color Rendi- 
tion” reviewed for indications to answers to specific 
questions 

It has long been recognized that the light from 
incandescent lamps modifies the appearance of 
colors. The degree of these changes has not been 
too widely recognized or systematically set forth 
Table I shows how powerful the color of this illu- 
minant really is. Out of the thirty colors studied, 
almost all pulled toward vellow red, and colors 
which in themselves are in the vellow-red series are 
increased in chroma. Colors such as Vermilion 
3 Barr, A ¢ Color Properties of a Simplified Line of White 


Fluerescent Lamps Vol. XLV, No 


1, p 37 January 1950 


Alizarin Crimson and Cobalt Blue do resist this 
switch to a high degree 

Our use of filament lamps has been associated 
with color changes. These changes have not pro- 
voked any unusual reaction except for the medium 
and light blues and blue-greens. The relative lack 
of blue in the incandescent filament lamps has been 
known. Interior designers and others experienced 
in these matters, therefore, have not employed 
these blues very widely. 

Just how well the light from incandescent fila- 
ment lamps is simulated with the “deluxe” and 
“standard” warm white lamps, may be observed 
from the data in Tables IITA and the analysis 
under Color Rendition. Specific colors indicate the 
nature and extent of the departures from the in- 
candescent filament lamp. The “deluxe” warm 
fluorescent lamp shows a remarkably good parallel 
to the incandescent filament lamp throughout the 


colors observ ed 


Department Store Show Window 


Two long show windows line the entrance to Irvin's Department Store, Baltimore, Md. each window utilizing a 
different lighting treatment. The north window (right) is done with a louverall ceiling with fluorescent reflector strips 
run continuously 12 inches between rows. Supplementing the louverali ceiling are 17 150-watt R40 spotiamps in recessed 
units. The recessed portion of the housing is exposed to view and is painted green, silhouetted against a corrugated 
aluminum background. The units are spaced on 18-inch centers just inside of the plate glass window 

The left window is treated with 21 200-watt reflectors with a parallel louver. The equipment is recessed in the 
ceiling. In addition, there are seven 4-light 20-watt recessed louver bottom troffers. (Photo: courtesy of Lighting 
Service Department, Consolidated Gas Electric Light and Power Company of Baltimore.) 
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Light for Aircraft Inspection 


( a played an interesting part the solution of 
the lighting problem presented in the inspection 
Aireraft Corporation, Lock Haven, 


area of the Piper 
Pennsylvania, The plant is approximately 12,000 square 
feet in size, and divided into two inspection areas one 
for wings and tail assembly, and one for the airplane 
fuselage The airplane parts are moved through the 
plant on overhead rails, on the order of an assembly line 
conveyor, with ten imspection stations along each con 
veyor 

The superintendent of the plant told us that the 
plane sections were erated at different parts of the 
factory and shipped to various cities in the United 
States There they were assen bled and in a great 
eases the wing and ta meemblies dud not 
fuselage. Color of light was an important factor in the 
lighting problen 

Fluorescent, mereury and incandescent lighting had 
all been tried individually and in combinations, with 
rather unsatistactory results 

A trial area was suggested for ore imepection station, 
n which we installed two continuous rows of three-lamp, 
40-watt, industrial fluorescent luminaires, seven feet 
tween rows, at ten feet mounting height 


Each luminaire contains one blue and two standard 


Light Co 
fe sireraft 
Moat Lnteresting Jo? 
lwania Chapter 


By GC. E. SOLLEY 


cool white fluorescent lamps. This combination of lamps 
was plotted on the LC.1. color mixing nomograph and 
checked, as to resultant color, on the 1.C.I. Chromatieity 
Diagram. This combination of lamps was tried and 
found to be very satisfactory 

The trial installation has since become a permanent 
installation and all the lighting is in the process of being 
changed in the inspection area. Each inspection 
where the new lighting has been installed, now 


footeandies on the working plane. 
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The Illumination at a Point 
from an Industrial Fluorescent Luminaire 


HE ILLUMINATING engineer has been able 
for some time to calculate the approximate 
illumination at a point from most incandes 
cent luminaires, the basic assumption being that 
the luminaire is considered a point source of light 
With the intensity distribution curve and the 
proper application of the inverse square law the 
approximate direct illumination at a point can be 
calculated 
With the advent of the fluorescent lamp the ex 
tended source became common. The inverse square 
law does not hold true in most cases. Therefore, 
the formulas for the illumination from extended 
sources must be considered when dealing with fluo 
rescent luminaires 
With an extended source, as with the point 
source, the illumination is a direct function of the 
intensity of the particular luminaire. The intensity 
distribution curves of most luminaires available 
today are asymmetric, and it becomes difficult to 


handle them mathematically. Therefore, the ex- 


DIFFUSED DISTRIBUTION 
TYPICAL M ~ NORMAL 
YPICAL @ M ~ PARALLEL 
TYPICAL @. M 
Figure 1. Comparison between a perfectly diffused inten- 
sity distribution and the intensity distribution curve of a 
typical B.L.M. fluorescent luminaire. 
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Illumination at a Point from a Luminaire 


By ROBERT D. BURNHAM 


Industrial type fluorescent luminaires are often 
arranged so that the illumination produced 
varies greatly from point to point, and the 
value of the system cannot be judged from 
average illumination. Herein, a method is set 
forth to determine the approximate illumination 
at any particular point beneath an industrial 
type fluorescent luminaire. A semi-graphical 
method is proposed to reduce laborious calcula- 
tions to a minimum. 


pression for the illumination becomes unwieldy 
However, if the distribution is sym- 


metrical and follows a definite law which can be 


intensity 


expressed mathematically a satisfactory equation 
for the illumination at a point can often be written. 

The equation for the illumination at a point may 
be determined if the intensity distribution solid is 
a sphere and positioned as shown in Fig. 1. This is 
a perfectly diffused distribution. Notice that the 
distribution solid for a typical R.L.M. type fluores- 
This 


suggests a comparison between the industrial fluo- 


cent luminaire approaches a sphere (Fig. 1). 


rescent luminaire and a theoretical strip source 
with a diffused distribution. 
Theoretical Framework 
Consider a strip source of light. If this line 
source has a perfectly diffused distribution and the 
width of the strip is small compared to (h?+V?)* 
the following equation can be written. 
L 
2(k?+ V2) [ 
1 L 


+ tan”! 
(h? + V2)* (h?2 + V2)% 


E, 
Equation 1 


the direct illumination at a point ?. The point 
being in a plane parallel to the plane of the 
strip source 

the maximum intensity per foot of the light 
source 

the length of the strip source from plane ZX 
to one end of the strip measured in feet (see 
Fig. 2 


Me. Beewnwam ie ecturer and lighting consultant with the Chi 
aco lighting Inetitute, Chicago, Illinois 
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the distance in feet between the plane of the 
strip source in which peint P lies (see Fig. 2 
h the distance in feet from plane ZY to the point 
in question 
The illumination depends on the maximum in 
tensity per foot, and the relative position of the 
point with respect to the source. So Equation 1 
may be modified 


LAK Equation 


Where 


Equation 3 


1, is a property of the particular light source, 
and A is a factor depending on the relative posi 
tion of the point in question with re spect to the 
strip source. The total length of the luminaire may 
appear in A as a limiting factor 

Since Equation 1 is rather long and inconvenient 
to work with it has been modified as shown in 
Equation 2. A is expressed in Equation 3. For 
convenience Equation 3 has been plotted in the fol 
lowing five graphs, enabling a rapid determination 
of AK, and by using Equation 2 one can determin 


the illumination at a given point 


Strip Source Compared with 
Fluorescent Luminaire 


The foregoing method is for a theoretical per 
feetly diffused strip source. This method may be 
applied to any strip source as long as the intensity 
distribution approaches a sphere. Llowever, the 


iHlumination will be an approximation rather than 


Figure 2. Physical arrangement considered upon the de- 
velopment of equation one 
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Figure 3. Results of calculations from equation 3 for a 
strip source have been plotted here for L 2 feet. 


being exact. Many direct fluorescent luminaires 
may be considered as a good approximation of such 
a strip source. Preliminary investigations show 
that with a typical R.L.M. fluorescent luminaire 
the error encountered is within the limits usually 
encountered in lighting design 

This method renders only the direct illumination 
at a point and neglects interreflections. Therefore 
the illumination at the point may be-slightly more 
than calculated due to the light reflected frem the 


surrounding surfaces 


Example Prob!ems 


Now consider a typical problem. In Fig. 8 a ten 
foot strip source is considered. The illumination is 
desired at point 2’ twelve feet below the unit, four 
feet out, and two feet from the end of the unit 
see Fig. 8). The total illumination from this light 
source is the arithmetic sum of the illumination 
provided by the two-foot strip and that provided 
by the eight-foot strips. Therefore, they are caleu- 
lated separately and added together giving the 
proper illumination 

From the photometric data for this unit the 
maximum intensity can be determined. Consider- 
ing it to be 2500 candlepower, then the maximum 


intensity per foot (2) becomes 250 


Burnham ILLUMINATING ENGINEERING 


| 
WN 
K 4 
l L 
: — tan ' -- 
Vv? h? + V?)* 
i 
; 
4 3 
val 
<a, At 
z 4 
| 
a 
4 
é 
> x 
| 


| | 


8 feet. 
16 feet 
Burnham 


ANE 


FROM PL 


a3 


strip source have been plotted here for L 
strip source have been plotted here for L 


Figure 5. Results of calculations from equation 3 for a 
Figure 7. Results of calculations from equation 3 for a 


4 feet. 
12 feet. 


TiIlumination at a Point from a Luminaire 


strip source have been plotted here for L 


strip source have been plotted here for 1 
Figure 6. Results of calculations from equation 3 for a 
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Figure & Figure for example problem one. Illumination 


at point P is considered from a 10-foot industrial fluores 
cent Inminaire 


2 
12 12 
A=4 h=4 
A, O11 = 036 
A, is determined from Fig. 3, and Ay, is deter 
mined from Fig. 5. Now Equation 2 may be em 
ploved 
E, =1,K, E,= 1,K; 
Ey + By = 1,K, KR, + Ko] 
By = 200,011 O86) = 12 footcandles 


The illumination at a point off the end of a strip 
source with a diffused distribution can also be cal 
ulated. In Fig 
rhe length of the luminaire is six feet 


If it 


a typical problem is pictured 


ws found from the photometri data that the 


maximum intensity is 1800 candlepower, then the 
maximum intensity per foot becomes 300] The illu 
mination under this arrangement is the iliamina 
tion which would be produced by an eight-foot 


source minus the illumination provided by a two 


foot sources (me end of the strip is considered 
directly above the origin in each case. The equiva 
lent of a six-foot strip source positioned as iw shown 
in Fie ws obtarned 

2 

" 

h ’ 12 

A oll A 

BE, = E.=1,K 


Ey = 300 [.011 — 0032) = 2.3 footeandles 


Now this method can be checked against an ae- 


tual luminaire 


This unit is an open end, indus- 
trial luminaire® employing two 40-watt fluorescent 
lamps. The maximum intensity 
is 1140 candles 


imately four feet long, the maximum intensity per 


intensity at zero 


degrees 


Since this unit is approx- 


foot becomes 285 candles. If a point is considered 


ten feet below the center of this luminaire and four 


feet out, the illumination be calculated 


can as 
follows: 
L=2 
10 
h=4 E = 2 285 0145 
A 0145 E = 8.27 footcandles 


Under laboratory conditions the illumination at 


The 


conditions 


this point was found to be 8.0 footeandles 


error encountered under the above is 


per cent 
For problems where the luminous strip length is 
different than those expressed in the graphs, Equa- 


The lengths (1 


graphs have been selected as the lengths of the 


tion 1 may be employed in the 


imore popular fluorescent lamps and their multiples. 
Conclusion 
The 


assumed to be @ strip source with a perfectly dif- 


typical industrial fluorescent luminaire is 


fused distribution 


Therefore, any means ef caleu- 


> x 


Figure 9. Figure for example problem one. Illumination 
at point P is considered from a 6-foot industrial fluores- 
cent luminaire 
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lating the illumination of a point from a theoretical 
strip source may be applied to an industrial lumi- 
naire 

The equation for the illumination at any par- 
ticular point below a strip source 1s considered. A 
portion of this equation is plotted so that calcula- 
tions may be kept to a minimum. This semi- 
graphical means of determining the illumination 
may be adapted to each individual luminaire. The 
distribution curve shows how closely the curve will 
approach a circle or the distribution solid, a sphere, 
giving a general indication as to the error to be 
expected from assuming the luminaire to be a strip 
source with diffused distribution. The maximum 
intensity may be determined from the distribution 
eurve. This is of value since the illumination is 
directly proportional to the intensity per foot 

The illumination determined by this means is an 
approximation of the actual illumination. It is the 
direct illumination only and neglects all light being 
reflected from any surface other than the reflecting 
surface of the luminaire 

The author desires to express appreciation to 
Professor J. O. Kraehenbuehl for his counsel, and 
to S. K. Sanders for the preparation of the figures 
which appear in this paper 
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references cited (1, IUuminating Engineering by 
W. B. Boast, and “Prediction of Illumination at a 


Equation (1 


Point from Source of Any Shape,” by H. H 
Higbie). For ready reference in connection with 
this paper, the first equation is derived as follows: 
Vv 
dE, cos adil, = 1, cosa cos a= 
dE, cos? adl D \ i 
y2 
E, =I, dl 
h?+ 2+ V2)? 
L 
E,=1,V? 
(h? + V2) (A? +P + 
I [ dl 
+ V2) J, +P 4+ V2)? 
L 
+ V2 h? + + V2 


H. i. Hetaericut®*: The authors have presented some 
very interesting data on equipment to supply alternat 
ing eurrent for lighting on 600-volt d-e operated eon- 
veyances, 

The first attempt to use alternating current for fluo 
rescent lighting in subway service was made on the 
Metropolitan Transit Authority subway in Boston in 
July 1948. The device used was of such design as to 
classify it as a rotating inverter. This system pro 
This, 


in turn, was stepped up through delta connected trans 


vided 3-phase, 60-eyele current at about 36 volts. 
formers to 600 volts a-e. Special lamp ballasts were 
then used to operate 72-inch slimline lamps at 300 
milliamperes. This system has since been replaced with 
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Discussion — Development of A-C Fluorescent Lighting for New York City's Subway Cars 
by E. W. Beggs and H. W. Graybrook® 


AC in Subway Cars 


a thyrite controlled motor-alternator without a fly- 
wheel 

There is no question but what a satisfactory a-« power 
supply is needed for this type of fluorescent lamp 
application. It is hoped that the two systems now in 
use will prove satisfactory from the service perform- 
ance standpoint. The application of the flywheel seems 
to be one solution for the carryover at rail gaps. Will 
the 3600 RPM machine speed, together with the heavy 
flywheel, result in rapid bearing wear? Has any diffi- 
culty of this nature been encountered thus far? 

I am interested in learning whether or not any evi- 
dence of short lamp life has been experienced in serv- 
ice due to the apparent high current occuring in the 
lag cireuit when the third rail shoe passes over fairly 
long rail breaks and the motor alternator output volt- 


age drops 


Begas-Graybrook 
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Also, what voltawe was seleeted for the 100 per cent 
figure in Fig. 5? 

The authors do not state the current at which the 
Ie this figure 200 or 300 


lamps ure normally operated 


millamperes ? 

The statement that fluorescent lamps operate more 
efievently on a-c rather than on d-¢ is open to question 
Watt for watt, direet current operation is more effi 
erent, so far as the lamp itself is concerned 

The authors make no mention of the overall effieren 
ey of the a-e system over the present 600-volt d-« «ys 
tem It would he interesting to learn if conversion 
losses in the motor alternator plus ballast losses offset 
the gam obtained through beime able to operate hot 


eathode lamps at higher eurrent values 


J. J. Dorry* The title of this paper, “A-C Fluorescent 
Lighting for New York City’s Latest Subway Cars,” is 
misleading. This system of lighting was used on one 
special ten-ear experimental train only and not on the 
‘latest™ ears All of the 760 new ears built bw the 
City, with the exeeption of this ten-ear train, use eold 


cathode lamps operating on d- 


The third paragraph of this paper states ‘The use 


of standard hot cathode lamps would reduce the num 
ber of lamps and fixtures and the amount of power re 
quired for each ear " This is not quite aceurate 
The number of lamps and fixtures required in these 
ears is determined primarily by the space available in 


the ear for lamp As indicated im the photograph, a 


eontinueus line of lamps provided down each side 
of the ear, consisting of exvzht 72-inch lamps on each 
stele A single 42-inch lamp is provided across each end 
of the ear, While it is true that the other cars of this 


size built for the IND do have six additional lamps 


down the eenter of the ear, the roof design of these 
ten cars made it impossible to use these center lamps 
ear built for operation on the IRT Division, the 
eenter lamps were used on some of the ears but agaim 
» change in the roof due to change im the ventilatior 
svstem made the omission of the center lamps neces 
ar 

The a-e lamps metalled on these ten ear re oper 
ted at approx mately Ji ma while the imps on the 
d.¢ ears operate at a normal 110 ma. The tmerease u 
lamp current the nstallation doe prov tie u 
increase in lumer utput over the d-e svsten 

The paper tates “Furthermore ilternatir 
current t practical to use special ballast hiel 
open ectrenuit iitage or to provide a eold weather olt 


any ainbier ndition wi evice per 
ca bee lequate lhe a 
manual push t «ke be 
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It should be remembered that this ten-car train was 
built as an experimental train and many of the fea 
tures, including the a-e lighting system, must be re- 
garded as experimental. Results obtained from such 
experimental equipment cannot be expected to be 100 
per cent perfect in all cases. The motor alternator 
with its flywheel and the attempt to provide voltage 
and frequency regulation to very close limits through 
its control system have given some little trouble in 
operation 

It is probable that were future equipment to be de 
signed and built, the experience gained from this ex 
perimental equipment would make possible the elimina- 
tion of most, if not all, of the difficulties experienced 


when the equipment was first put into serviee. In faet, 


the adjustments and changes which have been made 
from time to time by the manufacturer have resulted 
in a very workable system 

The chief difficulty now experienced is in short lamp 
life. The lamps which have been used up to now have 
been practically standard production lamps and have 
given a life of only 3 to 6 months. Work is in progress 
to improve the lamps for this service and it is expeeted 


that eventually a satisfactory life will be achieved 


T. C. 


the “Genera: Pershing” for the C 


Ever since our construction in 1938 of 
B. and Y. Railroad, 
the first passenger train to be equipped with fluores 
cent lighting throughout, the Budd Co. has been con 
scious of the higher efficiencies and more pleasing 
ippearance of the fluorescent lamp for railway car 
interiors over the incandescent lamp. It was gratifying 
to learn, when we took the contract to build ten super 
deluxe stainless steel subway ears for the New York 
City Board of Transportation, that fluorescent lighting 
would be one of the important innovations 

teges has clearly deseribed the problems in connee 
tion with the design of a suitable power supply for this 
class of transportation equipment and their work will 
be a valuable reference for future installations of this 
nature 

It might be of general interest to add (as Mr. Duffy 
said) that the ear was equipped with 16 72-inch T-S 
slimline lights, arranged in two continuous rows of 5S 
lamps each running longitudinally in the high ceiling 
section of the car At the shert low ceiling seetions 
st each end a 42-inch T-6 lamp was placed laterally 
Fluorescent lamps were also applied to the side destina 
illuminated map. Gaseous discharge 


tion signs and the 


erilamps were also emploved for sanitizing the ven 


tilating air svstem These were placed in both the fresh 


well as the reetreulating air streams 


It was a pleasure to work with the Westinghouse 
Company and the New York City Board of Transperta 
which we feel 


on engineers during this imstallatior 


mportant advancement in the progress of ear 
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E. W Duffy of 
the Board of Transportation are especially important 


Beoos*: The comments made by Mr 


because he has charge of operations. Actually, it is 
true that the lamps lighted up promptly during the 
winter of 1949-1950 without a booster. However, areas 


where colder weather is encountered might need a 
higher voltage and if they do, the solution is simple 
Regarding lamp life, we have found that the lamps 
start too soon as the alternator comes up to speed 
This causes them to run for a short time at low current 
which damages the cathodes. Low voltage cutouts or 
other arrangements will be provided to eliminate this 
difficulty. 
As Mr 


less experimental and, except for troubles with detail 


Duffy states, the system has been more or 


parts, has worked exceptionally well. 

The apparatus which regulates the frequency and 
a-c voltage is of the static type with no moving or 
delicate parts —- however, some switching is necessary 
during the starting period and during gap operations 
This switehing is accomplished automatically. 

In reply to Mr. Helmbright, there is a higher eurrent 
through the lag lamp as the machine slows down but 
we do not believe that affects lamp life appreciably 
Low current values are more apt to hurt these lamps 
The low voltage cutout is needed and will, of course, 
protect the lamps against high current as well, 


The actual voltage value at 100 per cent in Fig. 5 


Authe 


was 410 volts based on tests of our T2TS hot cathode 
lamps. The tests were run on only limited groups of 
lamps so I chose to show voltages in per cent. It ex 
plains, however, why our lamps started so well on the 
XF-23-A alternator last winter. We believe they will 
F since the generator pro- 


start promptly down to 0 
vides practicaily full voltage at almost all values of 
third rail voltage encountered. 

The standard ballasts used operate the lamps at ap- 
proximately 200 ma. This is held almost constant over 
a wide range of third rail voltage. 

The question of a-e vs d-c efficieney is, of course, of 
great interest. The a-c ballast loss is 12 watts per lamp 
while the watts consumed in the d-c ballasting system 
is about the same as in the lamp itself so the net watts 
per lamp is 68 and the net lumens per watt for the 
lamps now used is about 19.8. The a-c lamp plus its 
ballast consumes about 50 watts and operates at a 
net efficiency of 35.4 lumens per watt. The efficiency 
of the type XF-23-A motor alternator at normal full 
load and normal d-e line voltage is approximately 63.5 
per cent. If we include the watts consumed in the 
alternator the net lumens per watt is 22.5 for the a-e 
system. This is about 15 per cent better than the d-e 
system now used 

There has been no evidenee of abnormal bearing 
wear in the motor alternator and with the use of an 
oversize capacity bearing under the flywheel, no 
trouble is anticipated other than normal wear and re 


Discussion —- New Glass Developments in the Field of Illumination” 


by W. W. Shaver 


k. W 


of mechanical strength of certain glasses, mentioned in 


Morris* General In view of the high degree 


it be practical to 


the introduction to this paper, would 
use glass rods or tubes to suspend fluorescent or filament 
lamp luminaires? During World War II, slender glass 
fashioned by the 
Nela Park, 
suspensions for the concentric ring louvers of silvered 


Park 


rods suitably Lamp Deve lopment 


Laboratory at were used successfully as 
bowl lamp luminaires used in some of the Nel: 
offices 

High Silica Glasses A question raised by Dr. C. D 
Spencer of the Nela Park Lamp Development Labora 
tory 

Chemical tests have indicated that sodium ean be 
leached from the surface of certain pieces of “Vyeor” 
brand chemical ware by means of water at room tem 
perature. The same test gives no indication for sodium 


Is this 


brand chemical 


when applied to “Pyrex” brand chemical ware 
behavior characteristic of all “Vveor” 
ware? 

*Published October 1950 F 
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Discussion 


Photosensitive Glasses 


1. Dr. Shaver’s reference to photosensitive glass con 
taining suitably angled parallel vanes suggests an appli 
cation not specifically mentioned by him but in which 
this new glass might offer special advantages. I refer to 
its possible use as side panels of luminous-sided fluores 


cent luminaires. It would appear that any desired de- 
gree of crosswise shielding could be achieved by selection 
of the angle or spacing of the vanes; in addition, the 
fact that the panels would be mounted in a vertical or 
steeply slanted plane should minimize the collection of 
dust, thus insuring good maintenance characteristics 

2. What is the prospect of developing photosensitive 
glass having dark *olored vanes or cells? This for light- 
ing applications requiring luminaires of very low bright- 
ness above the shielding angle 

. Would it be possible or feasible to use exposed but 
undeveloped photosensitive glass in lighting equipments 
thet are subjected to high temperatures, the thought 
being that the partial (or complete) conversion of a 
latent image to visibility might serve as a warning of 


excessive temperature? Less easily visualized in specific 
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detail, but perhaps more intriguing, is the question of 
using exposed but undeveloped photosensitive glass to 
produce dramati effects during a lecture or demonstra 


thor reeoernize, f eourse, that if radiant beat were 


wed to develop the glass, a very high concentration of 
energy would be necessary. With thie in mind, the ques 
tion arises whether it would be possible for such app! 
eations to start with black photosensitive glass to in 


crease its heat-absorption characteristics 


R. D. Beapiey* This is a very interesting paper con 
cerning more recent developments in the glass making 
art, all of which is quite interesting to people working in 
the illumination field 

While the use of diffused silica glass and other speral 


purpose glass undoubtedly, well known to mp 
snufacturing industry, it is rather novel to others in 
the ghting profession 
I will try to confine most of my comments to the tse 
of the photosensitive glasses as the writer 
familiar with these glasses, having run some tests using 


these glasses in troffer type equipment for commercial 
lighting applications 

The louvering effect from this glass is extremely inter 
esting. The louvering effect provides an easily main 
tained souree of louvering providing 45-degree shielding 


with reasonable efficiency. When considering high angle 


brightnesses, however, the photo-light glass has the typ: 
eal ta ng of most louvered fixtures of this class The 
brightness at hiwh angles, such as 10 to 


degrees below the horizontal is practically constant, and 


relatively high. Studies of glare factors indicate, of 


course, that it is quite desirable to have these high 
angle brightnesses rather low. It may be possible by 
the use of some other color of louver to reduce this 
brightness materially without materially myjuring the 
inherent efficiency of transmission The writer feels that 
this would be a verv worth while bit of research, as the 


new louvering medium would then lend itself better to so 


ealled “low brightness” installatio 


M 


W. W. Suaver*: With reference to the questions raised 
in the diseussion by Mr. R. W. Morris, it should be quite 
practical to use glass loads or tubes to suspend fluores 
cent or filament lamp luminaires. It would be necessary 
to work out a suitable design but the comparatively low 
load per suspension should not cause any particular 
problem in the use of glass tension units 

With regard to Dr Spencer's question as to whether 
or not a dium compound can he leached from the sur 
face of Vycor brand chemical ware by means of water at 
room temperature, this 1s not a characteristic of this 
vlasxs. Vveor brand glasses are very low in alkali con 
tent and have a high chemical durability 

The suggestion of photosensitive glass panels with 
suitably angled paralleled vanes as side panels of lumi 
naires is & Very appropriate one as this material should 
he exeellent for the purpose. There are other photo 
sensitive glasses such as the ones shown here in the form 
of photographie transparencies which develop dark 
colors after exposure. However, these glasses are con 
siderably more expensive than the Fota-lite giass and 
the density of color is not as high as desired. Work on 
this problem is being continued with the objective of 
obtaining a glass suitable for low brightness applica 
tions 

The use of exposed but undeveloped photosensitive 
giass as a temperature indicating device would seem 
quite feasible provided that the temperatures obtained 
would be sufficient to develop the latent image. Such 


temperatures would have to be of the order of 450° to 
500°C. The suggestion of black photosensitive glass to 
inerease its heat absorption characteristics would have 
the disadvantage that it might be difficult to detect the 
development of the image in dark colored glass 

Mr. Bradley’s comments point out the problem men- 
tioned in the second last paragraph of Mr Morris’ dis 
eussion. The production of a dark vaned glass which 
would reduce high surface brightness of the louvers 
would be a very useful product with a variety of appli- 
eations. As previously pointed out, work is in progress 


on this pr oblem 


* Author 
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quipments, installations and the rest 


Parade of Progress for Anniversary Issue 


\lston Rodgers” memorable presentation of the 1949-50 Progress Report at Pasa 


dena will appear in print for the first time anywhere in the January ‘‘anniversary ie 


rhe report makes good reading fare for those who did not make the Pasadena Con 
ference and for those who want their memories refreshed 
Mr. Rodgers and his Committee report on everything new in 1950 — from industry 


predictions right on through all phases of new developments in lamps, accessories, 
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Lighting a Narrow, Low-Ceiling Store 


LIGHTING OBJECTIVE: To provide comfortable general lighting and accent lighting on merchandise in wall niches 
and on the feet of customers. 
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Installation at 8. Pagel and Son, 44 East Main Street, Norristown, Pennsylvania; lighting designed 
by Deuane M. Hoffman, Philadelphia Electric Company. 


General Information: This 72 x 13 x 9!. foot shop has several protruding structural members in side 
walls and ceiling, and is unusually long and narrow. Surface characteristics are as follows 


ceiling white RF 
floor vray “ RF 
sidewalls 

foreground pink and white 

background knotty pine 
soffit gray 
niches 

foreground dark gray 

background dark maroon 


furniture light gray and green 
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RECESSED SwWivVELIER COWNLIGH? NO. LAMP 

RECESSEC >WIVELIER DOWNLIGHT NO. 10OW LAMP 

AECE SSE LOUVEREO PITTSBURGH MIRROR GLASS 
NO. 230-4— 200W LAMP 


SP O02 SPOTLIGHT UNIT-——2 (SOW PAR36 LAMPS 


SINGLE LAMP GARCY FLUORESCENS CHANNEL 


NO. 1036-40 LUMINAIRE 48” FLUORESCENT LAMPS 


6-68 LUMINAIFE - 
4 96" Ti2 45008 FLUORESCENT Lamps 


Plan View 


Installation: See plan view caption for description of luminaires. After approximately 1200 burning 


hours the following lighting levels were obtained 


Women's Department (foreground) 


General 


center 56 ft-e 
near side walls 30 
* Accent Areas 140 160 ft-e 
Display Niches 43 46 ft-c 
Entrance Downlights 64 ft-c 


We n De par tment | background 


Cieneral 


center 
near side walls 13 ft-e 
Display Niches 30 — 35 ft-e 


Cashier's Counter® 


Brightnesses are indicated below: 


side wall (foreground 


sofit S ft L 
floor 5 ft-L 
ceiling 30 ft-L 


luminaire side panels 


htine data ted by Georg \nderseor ladelphia Electr Company, as an illustra 
ractio« sid in the desigt f similar installations 
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A Method of Testing and Evaluating 
Fluorescent Luminaires 


HE INTRODUCTION of fluorescent lamps 

of 6-foot and 8-foot length has made it neces- 

sary to make considerable changes in the 
methods of photometric testing and evaluating of 
fluorescent luminaires. It is a well known fact that 
in order to have the term ‘‘candlepower’’ be mean- 
ingful,' «.e., in order to have the inverse square 
law apply for accurate point-by-point calculations, 
the photometric test distance should equal or ex- 
ceed five times the largest dimension of the lumi-. 
naire under test. 


Other Methods 


In practice this is quite difficult to obtain. If the 
fluorescent luminaire is to be placed for test in a 
position comparable to that of actual installation, 
the unit must be mounted horizontally. This makes 
it necessary to have a vertical distance of 40 feet 
available so that the photometer head, in most cases 
a photoelectric cell, can be placed 40 feet below 
the luminaire to measure the straight-down candle 
power. With some sacrifice in accuracy this the 
oretically necessary test distance of 40 feet for 8- 
foot luminaires can be reduced to 20 feet and this is 
the limit to which, to the best of the author's 
knowledge, present testing of horizontally mounted 
luminaires has been carried in practice 

Since it is necessary to measure not only the 
candlepower directly below the luminaire but at all 
other angles, a 20-foot test distance calls for a 20 
foot arm? on which the photometer head swings to 
reach all angles. This requires not only a good deal 
of space in the laboratory but also quite large 
photometric equipment of extremely rugged and 
mechanically well-balanced construction 

Another method* used at present is based on 
putting the luminaire under test in a vertical posi 
tion so that the distance from test luminaire to 
photometer head can be in a horizontal direction, 
eliminating the need for 40-foot or even 20-foot 
ceiling height in the photometric laboratory. This 
method can be made to work quite satisfactorils 
from the standpoint of mechanically handling the 


A paper presented at the National Technical Conference of the 
Ittuminating Engineering Society Pasadena, California August 
21-24, 1950. Author: Holephane Company, Inc, Newark, Ohio 
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By KURT FRANCK 


In testing long fluorescent luminaires by con- 
ventional methods, it is often difficult to obtain 
the test distance necessary to get correct 
results; further, in evaluating photometric re- 
sults for footcandle computations conventional 
methods become inaccurate for these long lumi- 
naires. The paper suggests a method to over- 
come these difficulties. 


large test distances but it suffers from the difficul 
ties that the fluorescent lamp presents from the 
standpoint of temperature sensitivity. Luminous 
output and candlepower distribution of fluorescent 
luminaires change materially depending on whether 
the unit is mounted horizontally or vertically. 

It is, therefore, necessary to go through an inter- 
mediate step* of measuring one particular lumi- 
nous characteristic of the unit, say candlepower 
straight down, in horizontal position of the lumi 
naire, as used in practice, and then in vertical posi- 
tion of luminaire as used in the test and to intro 
duce the ratio of the two readings as a prorating 
factor from vertical luminaire position to horizon 
tal position. This additional step of proration to 
convert from horizontal operation to vertical oper- 
ation due to temperature sensitivity of the lamps is 
cumbersome and likely to reduce the accuracy of 
the test 


Test Evaluation 


There is another point to consider; accurate and 
dependable photometric test results are not an 
end in themselves but a means to an end, namely, 
to calculate lighting results in advance of actual 
installation, be the calculations of a general type 
as that of the so-called flux of light method or be 
they of the more specific type in the so-called point- 
by-point footeandle computations.’ Particularly 
with respect to the latter, it is important to bear 
in mind that what applies to test distance in photo 
metric work also applies to the evaluation of photo 
metric results in terms of footeandle values in 
installation ; if the illumination in footcandles is to 
be computed from the candlepower distribution 
curve of an &-foot luminaire, the results will be 
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accurate only if the work plane or work point is 
located at a distance from the luminaire of at least 
five times the maximum dimension of the luminaire, 
t.¢., for an S-foot luminaire at 40 feet 

Ilere again the theoretically necessary distance 
of 40 feet can be reduced to 20 feet without much 
sacrifice in accuracy but even so, in practice most 
lighting installations for which fluorescent equip 
ment i used do not deal with 20-foot distance from 
luminaire to work plane but are more likely to be 
in the range of 10 foot net mounting height of 


luminaire above work plane. Consequently, even 


when accurate photometric test information is 
available on, say, an 8-foot fluorescent luminaire 
accurate point-by-point calculations of its perfor 
mance cannot directly be made for installation con 
ditions with mounting heights of luminaire above 
work plane of about 10 feet 

The problem of obtaining accurate performance 
values of long luminaires is thus a two-fold one 
it applies equally to testing of luminaires in the 
laburatory and to evaluation of test results in the 
field when footcandle results are to be calculated 
from photometric test plots It is not sufficient to 
provide by some method or other accurate photo 
metric test results if then no provision is made to 
use these test results properly when they are ap 
plied to the practical evaluation of an actual in 


stallation 


Proposed Method 


The proposed method deseribed below aims at 
solving these two problems at the same time. The 
rhe thod 


cent luminaire into 


consists of breaking down the long fluores 
elements’’ of shorter length, 
both for test and for evaluation, t.¢., computation 

The choice 


of footeandle results from the test plots 
of element size depends on the degree of ac 


require d; it will usually lie between 2-foot elements 


for greater accuracy and 4-foot elements for an 


accuracy sufficient for most installation conditions 


Assuming that the l 


hoiee is made for ele 


ments, the process then is to consider the long fluo 


rescent luminaire, sav of &-foot length, to consist 


of four 2-foot sections to be tested separately and 


later to be evaluated separately for footcandle 


results on the work plane. Using again the axion 


that test distance fror luminaire to photometer 


head or net mounting height from luminaire to 
work plane should be at least five times the maxi- 
mum dimension of the luminaire, it becomes evi- 
dent that a 2-foot element meets practical testing 
and evaluating conditions quite well. Five times 
the length of a 2-foot element or 10 feet gives a 
test distance which ean readily be realized in the 
laboratory with the test luminaire mounted hori- 
zontally corresponding to its final operating condi- 
tion. Also, the 10-foot distance works out well for 
evaluating from photometric test plots the per- 
formance results of actual installations 

Stating the aims of the proposed method in dif- 
ferent form it might be said that by breaking down 
a long luminaire into short elements we are in 
effect replacing the linearly extended luminaire by 
a series of point source luminaires at 2-foot spac- 
ings; both testing and evaluating of test results 
then proceed for these virtual point source lumi- 
naires in the standard manner long established for 


incandescent point source luminaires 


Procedure 


In actual test practice there are quite a number 
of details that must be taken into account in the 
use of the ‘‘element’’ test method. Fig. 1 shows a 
longitudinal cross section of a typical fluorescent 
luminaire of 8-foot length. By breaking this lumi 
naire down into 2-foot elements as shown in the 
figure, it can be seen that it divides itself into two 
end sections e¢ and two center sections c. Output 
and distribution of elements e and ¢ are not iden- 
tical for several reasons: as far as the lamp is con 
cerned there is the interference of the socket and 
of the end electrodes of the lamp in section e; fur- 
ther, the operation of the are stream in the lamp is 
such that it runs brighter in its center portion in 
elements ¢ than at its end in elements ¢ 

As far as the luminaire is concerned the end ele- 
ment ¢ of an individual unit has slightly less out 
put than the center element ¢ because of reflection 
losses from the endplate of the fixture. These are, 
of course, not present in the center section where 
the light must be taken into account which ema 
nates from points of the lamp beyond the exten- 
sion of the 2-foot element itself, as shown by rays 
a and b in Fig. 1. Further, in ease of lens enclosed 


or louvered luminaires, there is usually a fixture 


Figure 1. Longitudinal cross section of 
typical fluorescent luminaire showing 


breakdown into center sections and end 


sections of 2-foot length. 


no Fluorescent Luminaires 
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Figure 2. Candlepower distribution curve and output 

table of typical 8-foot fluorescent luminaire using two 8- 
foot slimline lamps. 


flange at the end of the luminaire which obstructs 
some light not obstructed in a center section. 

Fig. 1 shows at its left end the extension of the 
In many 
cases the end plate is then eliminated, again chang- 


individual unit into a continuous run 


ing output and distribution conditions slightly. 

These variations from end section ¢ to center 
section ¢ and from individual unit to continuous 
run must be taken into account in the testing of 
2-foot elements. A practical test procedure is to 
get accurate test data on each individual element 
and then average center sections and end sections 
properly so as to end up with a test result of what 
can be considered a representative 2-foot element 
Also, since the luminaire is broken down for test 
into element components, a similar course must be 
followed for the tests on the lamps alone which is 
an essential part of the complete test procedure 
This must be done by proper shielding of the lamps 
to 2-foot length, 

In practice, precautions must be taken in shield 
ing sections of lamps and luminaire so as not to 
disturb the thermal operating conditions of the 
lamps which in turn would result in changes of 
luminous performance. When shielding the lamps 
to 2-foot length it has been found to be practical to 
use thin shielding vanes oriented at right angles to 
the lamps, the lamps passing through holes in the 
vanes. The portion outside of the vanes can then 
be shielded out at sufficient distance from the lamps 
so as not to produce undesired heating effects. In 
a similar way, sections of the luminaire must be 
shielded, always bearing in mind that the shields 
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60° $8) 
60° 90° 

90" 64! 


Pigure 3. Candlepower distribution curve and output 
table of same optical assembly as shown in Fig. 2, but in 
4-foot length and using two 4-foot 40-watt bipin lamps. 


themselves must be far enough away from the lumi- 
naire so as to maintain proper thermal and lumi- 
nous operating conditions 


Presentation of Data 


After properly averaging center sections and end 
sections and weighting the slight differences be- 
tween individual units and continuous runs, candle 
power distribution and output values are then 
recorded as shown in Figs. 2, 3 and 4. By way of 


PER CENT OUTPUT! 
60° $5! 
60° 90" 9 
o 90° 64 


Pigure 4. Candlepower distribution curve and output 

table of same optical assembly as shown in Figs. 2 and 3, 

but for a 2-foot element, using either two 8-foot slimline 

lamps (solid line) or two 40-watt bipin lamps (dotted 
line). 
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example, Fig. 2 shows the candlepower distribution 
of a prismatic lens unit using two 5-foot slimline 
lamps; Fig. 3 shows the performance of the same 
lenses in a 4-foot unit using the regular 40-watt 
lamps with bipin sockets; finally, Fig. 4 shows the 
results from a 2-foot element. It can be seen that 
the shape of the distribution curves and the rela- 
tive output values in the different zones are identi- 
eal for all three test plots of Figs. 2, 3 and 4. This 
is so because all three are based on properly aver- 
llow- 
ever, the numerical values differ in accordance with 
the different lengths of the units and are adjusted 
for the difference of rated lumen output of 5-foot 


aved and weighted tests of 2-foot elements 


slimline lamp versus regular 40-watt lamps Phis 
is the reason why in Fig. 4 two distribution curves 
are shown: one curve refers to the lumen rating of 
the &-foot slimline lamp, the other to the lumen 
rating of the regular 40-watt lamp, 4s indicated 
in the figure 

The practical application of the test results of 
Figs. 2. 3 and 4 for the evaluation of actual instal 
lations is the i proposed to pro eed as follows Figs 
2 and 3 provide a general picture ol distribution 
and output of the luminaires for slimline and regu- 
For the 


application of the flux-of-light method coefficients 


lar 40-watt lamp operation respectively 
of utilization ean be computed and used in the 
standard way. For more specific results, using the 
point-by-point method of aleulation, the 2-foot 


element performance of Fig. 4 ts emploved 


Practical Application 


Fig. 5 shows the need for the breakdown into 2 


foot elements for accurate evaluation of the lumi 
naire performance. Let us assume that regardless 
of what test method was used, the correct candle 
power distribution plot of an 5-foot luminaire were 
available, recording, in effect, what the unit does if 
the test distance was in the neighborhood of five 
Fig. 5 


shows this concept: an 8-foot luminaire ts indicated 


times maximum dimension of the luminaire 


in its longitudinal section with reference to a test 
point 7’, 40 feet below the luminaire, te¢., a distance 
of five times the length of the luminaire. Center 
point S of end section ¢ sends light to T at an angle 


f of 43° against the vertical 
Assuming that this luminaire were now used im 
eiling height. work 


an installation of, say, 12-foot 


plane P’°.P at 3 feet above floor level would then be 
4 feet below the luminaire as shown in Fig. 5. Cen 
ter point S of end section ¢ now sends light to work 


point W at angle nm 


Angle n measures 18 against the vertical and 


thus differs considerably fron angle f of 43° to 


which the photomet: teat of the whole 8-foot 
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s 
4A ‘ * 
Figure 5. Angular relations 
of luminaire to test or 
work point for test dis- 
tance of 40 feet versus 
= t typical net mounting height 
in practice of 9 feet. 
-t- 


This means that if a correct 
whole lumi- 


luminaire applies 
candlepower distribution plot of the 
naire were used directly to figure illumination 
values on work plane P-P, the results would not 
be accurate since the light from various sections 
of the luminaire actually strikes the work plane at 
angles quite different from what is recorded on the 
candlepower distribution plot of the whole lum- 
naire 

Here again breaking the luminaire down into 
elements of, sas foot length solves the problem : 
by assuming the luminaire to consist of 2-foot see 
tions with light coming to the work plane from the 
center point of each section, the proper angles to be 
read from the candlepower distribution plot can be 
readily established using rays g, 4, + and k, as 
shown in Fig. 5. As stated above, this procedure is 
equivalent to breaking down the long fluorescent 
luminaire into a series of individual point source 
luminaires, small enough in size to obey the inverse 
square law and therefore permit accurate point by 


point caleulations 
Scope 


Again it is well to stress that this proposed 
method of evaluating the performance of long lumi 
naires or continuous runs of fluorescent units 
applies regardless of the method by which correct 
candlepower distribution plots were obtained. It is 
convenient to have the distribution presented for 
2 foot elements as shown in Fig. 4, but it is not 
necessary. If a correct distribution plot is avail 
able for. sav an &-foot unit, it can readily be con 
verted into 2-foot elements by dividing all candle 
power values by four and then proceeding with the 


suggested method of evaluation 
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In the practical application of the proposed 
method of evaluating fluorescent luminaires of 
great length, it is evident that the use of small 
elements is of great advantage where the distribu- 
tion from the luminaire is asymmetric or concen- 
trated as, for example, in the case of specific lumi- 
naires for lighting vertical surfaces, blackboards 
control boards, ete.” It is further evident that the 
choice of a 2-foot element may not always be the 
most appropriate to the task: if greater accuracy 
is required it may sometimes be advisable to go 
down to one-foot clements; on the other hand, for 
many practical applications, a 4-foot element may 
turn out to be the best choice as it will give resu:ts 
of good accuracy for net mounting heights of 10 
feet and above. 


Summary 


In summary, the suggested method of dealing 
with long fluorescent luminaires or continuous runs 
of luminaires, both for photometric test and evalu 
ation of photometric test results, consists of break 
ing down the unit into short elements for which 
the inverse square law holds true with normal test 
distances and mounting heights. The linearly ex- 
tended luminaire is thus, in effect, replaced by a 
series of point source luminaires which can then be 
treated by standard methods of photometric testing 
and footeandle evaluation. 

The author wishes to thank Mr. R. L. Smith for 
assisting in the preparation of the paper and for 
solving many of the technical problems encoun 
tered in making the proposed method work satis. 


factorily in practice 
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DISCUSSION 
Georce R. BaumGartNer*: Mr. Franck has presented 
an interesting paper in his method of determining dis 
tribution and efficiency from 2-foot elements of longer 
luminaires using 10-foot test distances 
The proposed system may be particularly helpfal in 
cases where space is limited and time required for 
testing is not of paramount importance. It appears to 
me that the time required to complete a test by this 


Nela Park Cleveland, 
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method is several times that necessary when present 
methods are employed, provided similar measuring 
devices are used. 

It would be interesting to compare test results on a 
luminaire using 96-inch lamps with this proceedure and 
measurements made at 20- and 40-foot test distances, 
viewing the complete source, 

It is my understanding that this method applies 
prinerpally to luminaires having direct components, A 
more detailed diseussion and deseription of the baffling 
employed for the rest of the luminaires would be help 
ful 


G. A. Howres* 


and evaluating fluorescent luminaires as deseribed by 


It appears that the methods of testing 


Mr. Franck would be somewhat confined to fixtures 
of the direct reflecting type applied where the walls 
and ceiling are dark as the point by point or foot 
candle method is most useful in determining the varia 
tion of illumination over a given area, However, this 
method cannot be used to advantage for luminaires of 
the general diffuse type since it does not take into 
account light on the working plane reflected from walls 
and ceiling. The lumen or coefficient of utilization 
method makes use of tables and certain data which 
have been accumulated through a large number of 
tests.’ It is the method most often used. However, it 
gives only the average illumination in a room, The 
average illumination in a drafting room might be 50 
tooteandles, but if a draftsman were working in one 
eorner where the iluminetion was only 4 footeandles, 
he would reeeive little consolation from the faet that 
the average was 50 footeandles, Both of these methods, 
therefore, have their applications 

The axiom that the test distance from luminaire to 
photometer should be at least five times the maximum 
dimension of the luminaire was derived from consid 
eration of the lamps only. It was then extended to 
the luminaires themselves on the theory that what is a 
sate testing distance for the lamps should also be safe 
for the luminaires 

In a paper by Little and Salter* it was stated that 
for a 99.5 per cent precision, a distance of five times 
the maximum dimension of the lamp is quite satisfac 
tory. A eurve illustrating the theoretical departure 
from the inverse square law is shown. This was also 
confirmed experimentally for the four- and five-foot 
lamps 

Theoretically the correction is found by considering 
the lamp to be a eylinder radiating according to the 
cosine law and simplifying the result by assuming that 
the radius of the eylinder is small compared to the 
distance. The eandlepower for d * is obtained by 
multiplying the eandlepower measured at finite distance 


by the correction factor. The factor ix given by 


rporation Lighting Division, Cleveland 
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where | is the half-length and d is the distance 

When the lamps are placed in the luminaire and it 
effectively becomes part of the source, a somewhat 
different condition is presented and it may be that a 
ten-foot test distance would be sufficient for a fixture 
with four-foot lamps, particularly if the photometer is 
calibrated with the same lamps with which the test is 
run. This is a point that would bear investigation 

It appears that the shielding for testing lumimaires 
in two-foot sections might become somewhat compli 
eated in any but a totally enclosed type of fixture 
The general diffuse type would be particularly diffi 
eult to shield. 

It has been the experience of the writer of this 
discussion that the correction due to temperature sen 
sitivity of lamps in a totally enclosed fixture when 
tested in a vertical position is usually zero, so that this 
eauses no trouble when tested as already deseribed in 
the literature.* 

It is also pointed out that the LE.S. Guide for Pho 
tometrie Testing of Fluorescent Luminaires 1945 
recommends the use of the lumen method for reporting 
“Characteristics of Luminaire” on the Lighting Equip 
reeoy 


ment Engineering Data Sheet. It is of course 


nized that the lumen method may be applied to the 
composite candlepower curve obtained by Mr. Franck’s 
method 


Mr. G. T. Wineh of Wembley, 


“Concerning the method used in photometering fluores 


England, states :* 


cent luminaires, in view of the fact that in a majority 
of indoor installations they are operated at distances 
too close to the working plane to enable the ilumina 
tion to be ealeulated from the polar distribution, we 


make measurements ef illumination in one or more 


working planes. These measurements are made with 


visual or photoelectric types of illaminometers.” 


Cosine corrected portable photometers are avail 


able®** and methods of utilizing the uncorrected 
810 


photometers have been des ribed in the literature 
Mr. Franck should be commended for injecting some 
new thinking imto photometru pros edures where space 


limitations are a handicap 
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Ray P. Teece*: Mr. Franck has presented a suggested 
method that overcomes some of the difficulties encoun- 
tered in testing extended sources, His point that mea- 
surements made at a 40-foot test distance may lead to 
error in ealeulating the illumination when the mount- 
ing height above the working plane is only 10 feet is 
well taken. The treatment of 8-foot luminaires as a 
group of 2-foot sections for measurement and caleula- 
tion means more work but the shorter test distance that 
is required and the closer approach to actual mount- 
ing heights should give results that more than justify 
the extra work in view of their greater significance 
when applied to an actual installation. 

The space required for testing even a 5-foot lumi- 
naire is greater than is available in many laboratories. 
At the National Bureau of Standards we have a dis- 
tribution photometer with a 25-foot photometric dis- 
tance which allows the luminaire to be burned in the 
normal operating position. This apparatus is about as 
compact as it is possible to make with such a photo- 
metric distanee. It is built in the form of a ferris 
wheel and the hght travels from the luminaire to a 
mirror and is refleeted across a chord to the photome- 
ter. The 25-foot photometric distance is thus available 
in a 20-foot cirele and the entire distribution photome- 
ter oecupies a space 22 x 8 feet with a 22-foot ceiling. 


It is obvious that similar equipment for a 40-foot test 


distance could not be accommodated in many labora- 
Franck’s method 


tories to find space for the 


enable most labora- 


10-foot 


tories would 
distance that is 


sugyested 


F 


esting and makes one ask for more. 


Lirrie**: The author's paper is very inter- 
Before he com 
pletes his diseussion perhaps he will answer a few 
questions, and outline somewhat more in detail just 
how he carries out his tests 

The idea of dividing the 8-foot unit into four two- 
foot units sounds simple, but what happens to the 
average distribution regardless of the finish on the 
vanes when there are in effect 8 end plates instead of 


2? Vanes which touch the tube invariably leave mer 


eury condensation rings if they are in contact or close 


to the tube. If they are not close to the tube then the 
sections are not the same 


Will a 2-foot see 


eurves for the four 2-foot 
shape as for the one S-foot section 
tion with vanes give a true result for either the lamp 
alone or the luminaire? Surely it is not truly a mea 
sure of the 2-foot seetion without vanes 

It is difieult to understand how this method could 
he applied to a lens enclosed luminaire 


To measure four 2-foot sections is more than four 


irduous as measuring one S-foot section If 


of Commerce, Na 
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each of the 2-foot sections is to be considered as a 
point source, then the vertical axis (photometric) of 
each section must be the axis of orientation. Such a 
gomophotometer would seem to require a complicated 
mechanical construction. 

The idea of considering an 8-foot unit made up of 
four-point sources spaced 2 feet apart is intriguing. 
As the author states it is possible to apply the same 
thought to a single distribution, and if desired con 
sider it to be 8 point sources spaced one foot apart, 
for that matter any number of point sources. This 
would permit the computation of illumination from the 
average curve for any mounting height. This, how- 
ever, would seem to be an undue complication. 

The L.E.S. Reeommended Practice is to use three or 
five complete planes to establish the performance of a 
unit. It has become standard practice at ETL to mea- 
sure planes parallel, normal and at 45° in all four 
quadrants. The procedure is to start each plane at 0 
(nadir), proceed to the point where the photometric 
equipment cuts off the light, stop and return to 0° 
for the next plane. This is repeated until eight planes 
have been completed. The unit is then reversed as a 
transit is plunged, and eight additional planes are mea- 
sured beginning at 180° (zenith). 

This procedure multiplied by four would be time 
consuming and seemingly unwarranted. The author 
mentions corrections which are necessary when stand 
ing the unit on end and in the other positions neces- 
sary when always rotating around a vertical axis. 
Nore: (Rotating around a vertical axis keeps the unit 
in the same position relative to the heat currents for 
each distribution, in this way each distribution can be 
corrected to the normal hanging position.) It would 
seem that the corrections for each 2-foot section of an 
8-foot unit would be quite as great if not greater than 
the simple correction for standing the unit on end 
Two rather satisfactory methods have already been sug 


gested for this process.* Incidentally it would help to 


understand this paper if the author would explain fully 
just how he standardizes his photometer, that is, how 
does he secure the relation between the unit operating 
normally and the lamps alone operating separate from 
the unit in free air. That has been by far the most 
dificult problem in connection with long fluorescent 


tube unit photometry. 


Harotp W. Witson :** It is a well known fact that the 
point source of light is a most useful tool second, per 
haps, only to the uniform, diffused, or torroidal bright 
ness distribution souree. As far as predictability of in- 
service illumination the above all lend themselves to 
mathematical treatment quite readily by means of the 
inverse-square law and the Caleulus. Naturally, these 
methods will give exact answers limited in their numeri 
eal accuracy only by the aceuracy of the available pho 
tometrie data 


Mr. Frank has proposed a method of photometering 


*Horton Baumgartner papers with dis 


**Lighting Consultant, Southern Calif 


wood, California 
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and reporting the present-day linear sources which will 
give greater accuracy both to the photometric results 
and to the footeandle predictions. The method, as I 
understand it, would subdivide the longer lamps into 
smaller parts each of which may be referred to as a 
point source of light at the working distance of approxi- 
mately ten feet. These subdivisions, which are to be 
separated from each other by a system of vanes and 
shields, will then be photometered individually. If 
there are “N” subdivisions of “X” feet each, this would 
require a minimum of 15N standard candlepower 
eurves in the vertical plane, assuming 0.5N symmetri 
eal divisions and a minimum of three standard candle- 
power curves per division. This means that for each 
additional subdivision at least three more candlepower 
eurves in the vertical plane are required. Further, the 
length of time in test and interpretation of the test 
results would be increased almost on a proportionate 
basis. It would be interesting to know just how this 
would affect the price of having a fixture tested or, 
doing it privately. Due to the separating vanes and 
shields I don’t see how it would be possible to photome- 
ter from 0 to 180 degrees in the plane parallel to the 
lamps. 

Assuming that the test equipment was calibrated to 
aceount for any errors due to the vanes and shielding 
used, which in itself is quite a problem if reproduci- 
bility of results is taken as a governing criterion, the 
resulting ecandlepower curves could be combined to 
give the complete fixture candlepower curve, as sug 
gested by Mr. Franck. This curve is then to be used 
in conjunction with the Harrison-Anderson, or lumen, 
method of caleulating average in-service illumination. 
But, what has happened to the aceuracy due to the 
test? Zonal factors, for any size zone and to any 
desired degree of accuracy, may be computed and when 
multiplied by the average candlepower throughout the 
zone will give the lumens in that zone. The zonal lu 


mens may then be used to 


1) classify the fixture 
2) ealeulate the fixture efficiency 
$) determine what percentage of the total lumens are with 


in the 0 to 40 degree zone 


By selection of room surface reflectance values, in the 
0, 50, or 75 per cent class for ceilings and 10, 30, or 
0) per cent class for walls, a room index is obtained 
and utilization factors computed. From this the eo- 
efficient of utilization for the fixture for a given set of 
room conditions is caleulated. Then, by assuming a 
probable rflaintenance factor the average illumination 
is ealeulated. Throughout this procedure values are 
selected or classifications made either to the nearest 
value obtainable or purely arbitranly taken. Sinee 
the overall accuracy is limited by the least aceurate 
figure used it would seem that the initial test accuracy 
would very soon be lost due to the less accurate figures 
in subsequent ealeulations. Mr. Baumgartner in his 
recent paper (ILLUMINATING ENGINEERING, April 1950) 


«tates that at a test distance of 20 feet for an eight 
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don’t see how the proposed method of testing can be 


foot luminaire, that the error is only 2.5 per cent 
justified on the basis of lowering the test error to say 
15 per cent 

The author points ovt that for a ten-foot distance 
between luminaire and the reference plane the two-foot 
element may be taken as a point source in the inverse 
square law to obtain the illumination at any point in 
It seems to me that if more brightness dis 
Cal 


the plane 
tribution data were available through the use of 
eulus a much more accurate picture may be obtained, 
especially when continuous rows are being considered 
Use of equations, obtained by Caleulus, to caleulate the 
Hlumination at a point due to the light coming directly 


from the luminaire in eonjunction with the Inter-re 


flectance method, as suggested by Professor Parry 


Moon, to obtain the amount of illumination at the same 


point due to the light reflected from the eeiling and 
side walls will give a good idea of the results to be 
expected. In this way illumination design could be 


based on Brightness Engineering rather than on Foot 
eandle Engineering 
like 


eight-foot 


One other point I would to make that m 


is 


reference to subdividing an luminaire into 


two-foot seetions, Fig. 1, the author says, “Output and 


ot and “e” not identi 


for this 


distribution elements “e” are 


eal ’ and reasons are given Yet, later in 


the paper it is stated “It is convenient to have the dis 
tribution presented for the two-foot elements, as shown 


in Fig. 4, but it is rot necessary. If a correct distribu 


tion plot is available for, say an eight-foot unit, it can 


readily be converted into two-foot elements by dividing 


all candlepower values by four and then proceeding 


with the sugvested method of evaluation " These two 


statements seem to conflict. It seems to me that the 
ecandlepower velues for the eight-foot unit should be 
divided by something larger than four, say five, and 
prorating the center portions approximately 1.5 each, 
while the ends would only be 1.0 each 

Mr. Franck is to be eongratulated on his fine pape 
and for reeoenizing the need for more aceurate meth 
ods of predieting illumination at the time of a lighting 


design 


. 


Kouer Franck The author wishes to express his thanks 


for the kind words and comments made in the diseus 
sion of his paper 

As Messrs. Baumgartner, Horton and Teele point out 
in their remarks, the main reason for sugvesting the 
test etl seribel i that of space limitations in 
the testing laboratory: the proposed method permits 
accurate testing of extended flaorescent luminaires 
when onlvw a 10-foot test distance vm available 


‘ 


the of Mese«rs. 
Little and Wilson on the test proceedure in general, 


Answering questions Baumgartner, 
we should like to amplify the paper by briefly deserib- 
ing our own particular solution in line with the pro- 
posed method: in our test set-up the unit to be tested 
is mounted in horizontal position, that it, a position of 
final use at a test distance of 10 ft. above an are-like 
structure which earries the photocell. By moving the 
photocell along this are, any vertical angle ean easily 
be measured at the 10-foot test distance; also, by mov- 
ing the whole are itself it is readily practical to make 
to 


shift the reference point of the test from the center 


measurements at any lateral orientation and also 


point of one J2-foot section to the center point of any 
other 2-foot seetion without changing the position of 
the unit itself. 
Messrs 


bring out 


Little, and Wilson 


details 


Baumgartner, Horton 
the that ot 
for the proposed test method were not ade juately cov- 


the 


tact shielding devices 


ered in paper. In testing an enclosed type lumi- 


naire there are no vertical vanes placed between the 
sections, as that would obstruct light that belongs to 
the section being measured and might affect thermal 
conditions. Instead, the portion of the unit not being 
tested is baffled by horizontal black paper shields on 
the outside of the lenses 

In testing the lamps alone, we test but the one value 
the 


with the test procedure given in the I.E.S. Method of 


at right angles to the axis of tube in accordance 


Testing Fluorescent Lamps 6.2 (f). The lamp is di 


vided up into the same number of sections as the unit 


by small eardboard vanes which are not required to 


touch the lamp since we are taking only one reading at 


right angles to the lamp axis. The part of the lamp not 


baffled 


shields several inches below the lamp so as not to up 


read is also by horizontal black paper 


being 


set thermal operating conditions, with the shields ter 


minating at the eardboard vanes 

As far as evaluation of test results for practical 
footeandle computations is concerned, Mr. Wilson 
points out that an increase in accuracy as obtained by 


the proposed method would hardly be justified for the 


so-called lumen method of computation in which so 
many taetors ean only be approximate However, as 
Messrs. Horton and Teele emphasize in their diseus- 
sion, the proposed method of breaking down the lumi- 
naire into elements for accurate evaluation of test re- 


sults is best applicable not to the lumen method but to 
Point Point Method of 


As mentioned in the paper, this is of particular advan 


the by footeandle calculations 


tage in the ease of specific luminaires whose light 
distribution is asymmetric, as for instance, for inspec 


tion lighting, counter lighting, blackboard lighting 


Attractively bound reprints of th nplete 
Traditional Interiors,’" cor i th November issue 
distribution single s or quantities January 19 
contemporary residentia ghting and ar ghting 
consultants nterior d stors nd ontractors 
and portables will find it an excellent promation pix 

pies up to 10 are priced at $1 yuantity prices upon 


Reprints of “Contemporary Lighting for Modern and Traditional Interiors” 


LES. Study 


of ENorneraine, will be available for 
1. This 60 page publication covers the entire field of 
reference for architects, home lighting specialists and 


Light and power companies, manufacturers of residential fixtures 
ce for their preferred lists which include these customers. Single 


re 


Report, ‘‘Contemporary Lighting for Modern and 
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Mirror Lighting Applications 


Installation “A,” Lighting a Bathroom Mirror 


LIGHTING OBJECTIVE: To provide adequate Ulumination at the mirror for shaving, make-up, and combing hair. 


Installation at 
Detroit, Michigan 


Architect: L. G. Redstone 
Detroit, Michigan 


(< 
Oo 


Gass 


Cross section of bathroom mirror 
lighting 


Genera] Information: The large plate-glass mirror extends the complete length of the double lavatory 
unit, which measures 2° x 3’ x 6. The floor, cabinet-top and back splash are light gray (60% RF), and 
all other surfaces are dark maroon (13% RF 


Installation: A wood’ box 16” high, 14” wide and 6° long is installed above the mirror as indicated 
in the drawing. Thi atains four 3500K fluoresceat lamps (2 40-watt and 2 20-watt), staggered to 
eliminate shadows, and a simple-curved polished aluminum reflector. 


Resultant illumination values with both mirror lighting and general lighting ceiling fixture in 


use are as follows 


Room average (horizontal plane 30” high 
Cabinet top (center 

Forehead of person standing before mirror 
Cheek of person standing before mirror 
Top of hair of person standing before mirror 


“ON ona 


4 
>» 
| 
4 
ad 
3 
. 
: 18 fte 
36 fte 
49 ft« 
37 ft-e 
53 fte 
(over) 


Installation “B,”’ Lighting a Pier Mirror 
LIGHTING OBJECTIVE: To provide adequate lighting at « full length dressing mirror. 


Installation at 
St. Clair Shores, Michigan 
Architect: Walter Anika 
Ann Arbor, Michigan 


Builder: Bain and Anderson 
Detroit, Michigan 


| 


~ FLUORESCENT 


r 


“PLASTER 


Cross section of pier mirror 
lighting 


General Information: The bedroom is 15’ x 13° x 7°. Walls and woodwork are pinkish gray (50 per cent RF), the 
plaster ceiling is a grayed chartreuse (75 per cent RF), the carpet is light gray (34 per cent RF), the bed and chaise 
lounge are covered in deep red velvet, and the heavy linen draperies and slip covers are dark red, chartreuse and 
green. The modern furniture is bleached mahogany. The 6 x 4° plate glass mirror is used for full length viewing only. 
Installation: A flush mounted type luminaire Kirlin Company #240B) containing two 40 waft 4500K fluorescent 
lamps is recessed at an angle slightly less than 15 degrees in a cornice box above the mirror. The box is 4°6” x 14” and 
13” deep, finished outside in plaster painted to match the walls. The inner surface of the box and metal of the luminaire 

painted a grayed white 

A 50.1001 watt reflector floor sed near the chaise lounge, and there are reading lamps (2 60-watt lamps 


on tables at either side 


on and brightnesses afts ) hou . t $ fol i all lamps and mirror lighting in use: 


Itiemination on person ! Brightnesses 
standing 24° from mirror Luminaire (glass) 375 ft-L 
Forehead » f Wall 
Cheek directly beneath luminaire 90 ft-L 
Be 10 i average throughout room 7 ft-L 
Carpet 9 ft-L 


Company, Detroit, Michigan 
jesign of similar installations 


Published by the Committee on Publications of the Dluminating Engineering Society 
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Or OF the responsibilities of the 
General Secretary is to present 
report for publication in 
he Society. For 


been as 


annually, a 
the official journal of 
this 


sembled from the Society's Commit 


purpose reports have 


tees, Sections and Chapters, local 


groups, and representatives to other 


organizations, with the assistance of 
our Headquarters Staff 

During the early years of the Soci- 
ety, the General Secretary was able to 
the 


Society, keep full records, and per 


“conduct the correspondence of 


form such other duties assigned to 
him,” with the help of an Assistant 
Secretary and one or two office girls 
With the greatly expanded service now 
rendered by Headquarters, the General 
assisted by 


Secretary is twenty-one 


persons in the General Offices. He has 
for the 


Executive 


reporting to him respective 


functions, the Secretary 
with a staff of nine, the Technical Di 
rector with a staff of four, the Editor, 
and Advertising and Promotion Man 
ager with a staff of four 


In the year just ending, the General 


Secretary has had to maintain “full 
records” of about 8,000 members, con 
sisting of 7,057 individual, and 316 
Sustaining Members. Individual files 


are maintained for every member, ar 
and Chapters and 
The 
eral Secretary is required to send out 
hills 
10 each 
ments are 
February, March, and May 

This 1200 


were 


ranged by Sections 


in their respective grades Gen 


for dues not later than October 


year. Delinquent dues pay 


followed up in November, 


year over new applica 


tions sent to the General Secre 
tary for processing, and review by the 
Board of 


preparation for each of 


General Examiners In 


the ten meet 
ings of the Board, the Executive See 


retary secures all required references, 


records and local Board approvals 
1 ted «a National Tect Confer 
. f ating Eng s et 


1050 


DECEMBER 


Annual Report of the 
General Secretary 1949-50 


Notifieation of elections, membership 
cards, and dues invoices follow the ac 
ceptance of th Board's report by 
Council or Executive Committee, Spe 
cial handling is given by Headquarters 
to nominations for election to grades 
of Member 
latter in cooperation with the Society's 
Board of Fellows 


likewise made for the 


Emeritus and Fellow, the 


Arrangements are 
presentation of 


the Society's certificate to Members 


Emeritus and to Fellows. Immediately 


after the monthly elections, an anal 
ysis of the results is made and sent to 
the Membership Committee Chairmen 
Upon receipt of the membership “pep” 
letter, the campaign results are mailed 
by Headquarters to the National Offi 
cers and to the officers of all Sections 
and Chapters 

In recent vears the Society has been 
partic ularly conscious ot the par 
tance of keeping our Sustaining Mem 
bers well-informed as to the Society's 
program. This has been accomplished 
by a number of special mailings from 
Headquarters to Sustaining Members, 
including a special report by the Gen 
eral Secretary accompanying a copy 
of a descriptive Society brochure 


The 


tarv of the Society are jointly respon 


Treasurer and General Secre 


sible for the collection, safe keeping 


and disbursing ot the Society’s funds 


in accordance with a budget recom 
mended by the Finance Committee and 
With the 
ety operating under a tightly balanced 


Officers 


approved by Couneil 


budget of #200,000, the must 
depend upon Headquarters for assist 
ance in these important responsibil 
and ce 


hes Headquarters collects 


posits all cash received, This, together 
with effieent handling of disbursements 
and hookkeeping records, has made 
possible prompt and complete monthly 


officers Analvses of 
by the 


reports for the 


significant points, prepared 


Executive Seeretary, are used by the 
Finance (Committee and Exeeutive 
Committee, during their July meeting, 


new 


in planning the budget for the 


Annual Report of the General Secretary 1919-50 


By A. H. MANWARING 


The 
operations end each year with an in- 


fiseal year preceding monthly 
ventory of the Society's stock of pub 
lieations, and a final audit of all finan- 
records, including a review of 
tinancial reports sent to Headquarters 
Follow 


Executive 


by all Sections and Chapters, 


ing the formal audit, the 


Secretary prepares the usual reports 


for the Bureau of Internal Revenue 


There are 50 Seetions and Chap- 


ters, and four Student Branches of 


the 
over 200 local representatives, carry 


Society, whieh, together with 


on programs of immediate and per 
sonal interest to a large part of the 
secures 


membership. Headquarters 


reports of these programs, conducts 


correspondence and cireulation§ of 
program material necessary, and serves 
as liaison between the national com 
mittees and Seetion and Chapter rep 
resentatives 

The Constitution now preseribes ex- 
tensive procedures in the nomination 
and election of national, regional, and 


This 


forms to all 


section officers involves first, 


the mailing of Sections 
and Chapters inviting suggestions of 
fulfilling the 


of several offices. Headquarters secures 


candidates requirements 
the offieral named to 
the Board of Each Board 


Member receives from Headquarters a 


representatives 


Nomination 


detailed presentation of previous offi 
Atter 


Hleadquarters prepares, 


cers of the Society nomination 


of all 
mails the ballot, and arranges for the 


slates, 


annual meeting of the Committee of 
ellers, who assist in opening ballot 
envelopes and checking vote count 


Upon completion, a special report is 


prepared by Headquarters with no- 


tices of election sent to all new officers. 

Through his responsibility for So 
ciety finances, the General Secretary 
depends upon the Executive Seeretary 
incident to Confer 


to collect all fees 


ence Registration In recent years this 
has been accomplished largely through 
registration in advance of the Confer- 
again, registration for 


ence This vent 
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the splendid Pasadena Conference was 
through Headquar 
hotel 


going promptly to the Conference Ho 


capably handled 


ters, requests for reservations 


tel Committee. Printing and mailing 
of the Conference Circular was carned 
National 


Executive 


out with guidance trom our 


Conference Committee and 


Committee 


The Technical Office 
The Technical Office 


lo serve the basic technical program 
of the Sorety. 


has continued 


The 


is to work with the 69 technical 


Commuttee Program major arc 
tivity 
committees in carrying on their studies 
and developing their 


this 


reports As a 


result of joint endeavor six re 
ports have been published this year 
Recommended Practice of Daylight 
ing; Reeommended Practice for Library 
Lighting for Canneries; 
Lighting for Bakeries; 
Flour Mills; Lighting for 


of Small Metal Parts 


Lighting ; 
Lighting for 
Machining 
guides have been fin 
IES Guide for Mea 
IES Guide for Photometru 


Two testing 


rshed Outdoor 


surements; 


Testing of Floodlights of 10 to 160 
Total Beam Spread, 1950 

Three residential reports have been 
completed; The Functional Visual Av 


tivities in the and the Loeation 


and Extent of Areas to be 
Illuminated ; Lighting 
Modern 
Recommended 


Hand Sewing in the Home 


Contemporary 


for and Traditional Interiors 
Levels of Hlumination 
Music, Il 


Reading Piano 


Two industrial reports will seon be 


Steel 


Light 


Lighting for 


Hearth; 


available for use 
Mills Part l, 


ng of Control Rooms 


n 


There has been a phenomenal in 
«crease in interest in night lighting of 
sports The new report entitled “Cur 
rent Reeommended Practice for Sports 


Loghting” has been completed 


In connection with this development 


of new tools for Somety use the Teel 


nical lhrector has attended 63 commut 
tee meetings and has had 112 conter 
ener with the chairmen and office 
The Office has assisted in revision and 
preparation of 15 report ving 
over 1,200 pages of ping 
Data Sheets Along the same 

the Technical Office has developed 
finished form 24 Lighting Data Sheet 
for Series XV covering schools, res 
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tnnwal Re port of 


offices, 


highways 


dences, industries, banks, 
In order to de 
the 


Practices, 


Research Program 


velop a sound base for hghting 


structure of Reeommended 
there must be knowledge of fundamen- 
tal To this end the Sorety 
set up the LE.S. Research Fund. The 
Technical Director has been serving as 


tional institutions where there are spe- 


principles 


Secretary has contacted educa 
cialized skills and laboratory facilities 
and arranged for research studies to be 
undertaken. His office keeps up an 
work 


the 


active stimulation of all of the 


and maintains close contact with 


Research Executive Committee and the 


Trustees. At present there are 12 
projects under contract with another 


two being developed for early execu 
Five 


pleted, two of which were reported at 


tion have recently been com 


the Pasadena Conference 


Technical Everybody 
Headquarters for 


Office is 


Inquirves 
writes to informa 


The 


recenving 


Technical on the 
both 


Inquires for tech 


thon 


end for members and 


the public at large 


nical information have averaged five 
per day with a total of 1,245 for the 
vear Many of our papers, reports 


snd Practices are brought to the atten 
tion of those in strategic position due 
to this service 

must be 


There 


technical 


Talks 


support for 


program, not only 
also 


kept 


from outside organizations but 


from our members who must he 


informed of the many interesting 


helpful activities heimng planned To 
this end the Technical Director gave 12 
lectures last vear in connection with 
hix usual committee activities 

Other Organications Bevond the 
immediate work program, if is esser 
tial that the Society maintain good 


relations with other organizations hav 


nterests on illumination It is 
necessary to build confidence the 
cork the Society is trying te do, and 
te clear up misunderstandings which 
nv times lead to antagonisn The 
Technical Director is constantly striv 
do this through active contacts 
wit! suct groups Last vear these 
t were as tollows Amer 
ean Institute of Architects; American 
Healt! \ssociation Edison 
Electric Institute; International La 
i} Workers Union: Ne 
Institute of Cleaners and Dyers; 


seneral Secretary 1949-50 


National Office Management Associa- 


tion; National Paint, Varnish and 
Lacquer Association; National Re- 
search Council, Committee on Night 
Visibility ; National Couneil for 


Construction; National 
Restaurant National So 


ciety for the Prevention of Blindness; 


Schoolhouse 
Association; 


Ohio Optometric Association 


LE.S. Research Fund* 


Researches initiated over the past 
three years have progressed to the 
point where three completed and four 
progress have been made to 


the 
and one has been processed and ap- 


reports 
Research Executive Committee, 
proved by the Trustees with recom 
mendation for publication. Contracts 
for two more projects have been drawn 
up. Further proposals for research 
have been received and studied in an- 
ticipation of replenished funds 

The 
favorable with considerable activity in 
vision and the visual 


general research situation 1s 


the field of light, 
environment carried on in educational 
institutions under private and govern- 


ment sponsorship. One of the objee- 


tives as outlined in the Trust Agree- 


ment is the “stimulation of research in 


illuminating engineering and related 
fields.” This the Fund is constantly 
striving to do in its contacts and op- 
erations 

During the vear, the following men 
served as members of the Board with 


shown 


terms as 


Anthony W. Deller To October 20, 1949 


re eleeted to term of 5 years at 


Trustees Meeting, Deeember 7, 1949 


Alfred H. Nicoll To October 20, 1950 
J. W. Barker To October 20,1951 
\. F. Wakefield To October 20, 1952 


Conrad Berens, M.D. To October 20, 1953 


Aliso serving (term of two vears) 
as members of the Board were the fol 
lowing Presidents of the Illuminating 


Engineering Soeety 


R. W. Staud To September 1, 1940 

lL. E. Tavier To September 30, 1950 

‘ H. tioddard To September 30, mest 
New member as of October 1949 


In aceordance with the provisions of 
Fund taken by 


Trustees to fill the 


the Trust action Was 


the vacancies m 


Executive Committee caused by the 
expiration of the terms of two mem 
Abstracted from the Ane sl Keport fer year 

49 presented te the Council 
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bers. From the list of candidates pre 
sented by the Council of the Illuminat- 
ing Engineering Society, two members 
Zabel! 
(re-elected), 

The mem 


bers of the committee and their terme 


were appointed, namely, R. M 
and George R. Harrison 


for a term of three years 


are as follows: 


Ward Harrison Teo October 20, 1950 
Howard M. Shar; To October 20, 1950 
J. O. Kraehenbuehl To October 20, 1951 
Ralph M. Evans To October 20, 1951 


George R. Harrison To October 20, 1952 
R. M. Zabel To October 20, 1952 
By action of the Trustees at their 


meeting December 7, 1949, the follow 
ing were elected to serve as officers of 


the Fund: 


A. F. Wakefield, Chairman 
A. H. Nicoll, Treasurer 
C. L. Crouch, Seeretary 
Ward 


Executive Committee 


Harrison, Chairman of Research 


The Research Executive Committee 
followed the work of the various proj 
Ward Harr 


son and the Technieal Advisory Com 


ects through Chairman 


mittees. Since funds were not avail 
able little could be done in the way ot 
accepting new proposals. However, 
there were sufficient funds to permit a 
reconsideration of the proposal, “Ef 
fect of Various Uluminants and Back 
grounds on the Response to 

Stimuli,” by Dr. Helson 


had returned from his Sabbatical leave 


Color 


Harry who 


and had offered to carry through the 


work at Brooklyn College which he 
had formerly proposed. 
The Committee received a formal! 


Nickerson 


who had carried on without expense to 


re ort from Miss Dorothy 


the Fund an elaborate series of caleu 
lations at the Department of Agricul! 
ture to specify the change of appear 
$50 Munsell! 


under 


ance and reflectance of 


reference colors when viewed 
four different illuminants ineluding in 
This 


acted upon favorably and transmitted 


ecandescent and fluorescent. was 


to the Trustees for approval 
The 


port on the pilot study upon which to 


Committee also received a re 
base the possibility of continued work 
at Tufts “Musele Action 


Potentials as a Measure of Visual! Per 


College on 


formance Cost.” 


Chairman Harrison canvassed the 


projects in the fall and received prog 


ress reports from the following 


DECEMBER 1950 


1945 1946 
Members Emeritus is 16 
Fellows 
Members 
Associate Members 
Student Members a! 
Total 
Wartime Dees Waived 421 224 


members are included in the 


included 


Thene 


Totai 
Fellows of the Society 


TABLE I.—-Membership as 


of September 30. 


1947 1948 1949 1950 
2i** 
2 45 a‘ 40 
1.201 1.406 1,521 1,610 
4,35 4.908 5,005 
71 136 aaa 169 
5 “a ste 6.885 7.057 


TABLE II.—Gains and Losses in Membership During Year Ending 
September 30, 1950. 


Members A iat Student 
Bmeritus Fellows Members Members Members Total 
October 1, 1049 26 1,521 6.585 
(rains 
Elections T17 208 ooo 
Reinstatements 19 ao » 104 
Transfers as ‘4 1246 
Total Gains 176 sl 213 1,229 
Losses 
‘4 27 
1 10 27 ae 
4 5 a3 “4 126 
a7 | 1,055 
Net Change 7 ‘ +125 +174 
Total Membership as of 
September 10. 19 40 1410 7.057 


Verification of Interreflection Formulae 
Prof. H 8. Bull, 


Michigan 


University of 


Measurement of Work Done by Extrinsic 
Museles Prof Moon 
K. 8. Lion, Massachusetts In 
stitute of Technology 

Measure of Visua 


Ocular Parry 


and Dr 


Flicker fusion as a 


Fatigue Professors M. E. Bitterman 
and T. A 


Spatial and Temporal Characteristics of 


Rvan, Cornell University 


Retinal Inhibition--Dr. Glenn A. Fr 
Ohio State University 
Visibility Test Methods Prof. ¢ lL. 
Cottrell, Cornell University 
Pavement Surface Reflectance Prof 
J. O. Krachenbueh)l, University of Ill 
nois 
As a result the Chairman and the 
Secretary of the Fund were able to 
compile a Monograph entitled “The 
Research Fund What It Is 
and What It Has Done.” This was 


offered to the Research Fund Commit 
tee of the Society which was formed 
to solicit contributions for the con 
tinuance of the Fund 


The Trustees held their annual meet 


ing on December 7, 1949 for filling 
vacancies, electing officers, studying 


progress, and planning for the future 
Waketield 


activities of 


earefully 
Fund, 


passed upon all expenditures and has 


has 
the 


Chairman 


has 


been responsible for final aceeptance 


Treasurer Nicoll 


has 


of eontracts 


Annual Report of the General Secretary 1919-5 


exerted his usual care regarding the 
conservation and disbursements of the 
funds. The Trustees approved by let 
ter ballot the report of Miss Dorothy 
Nickerson entitled “Munsell Reference 
Colors Now Specified for Nine Illami 
for transmittal to the Publica 
tions the Society for 
possible publication in 
There have been no ad 
1946 but 
close liaison between the Fund and the 
that an 


nants” 


Committee of 


ENGINEERING 


ditions to the funds since 


Society indicates active cam 
pam of replenishment is now under 


way. 
Membership 


The tabulations which form a part 
of this report record the membership 
of the Society by Sections and Chap- 
ters at the end of the fiseal year, as 
well as gains and losses in the varians 
the 


As reflected in the graph 


membership grades resulting in 
final totals 
of membership through the years the 
growth from 6,883 to 7,057 members 
continues the rise in membership which 
since the mid- 


the 


has been characteristic 


thirties. A 
for this continued growth goes to the 


large part ot eredit 
National Membership Committee which 


was under the capable direction of 
Giarlan Morse, Chairman, assisted by 


James H Hull, 
ran the Seetion and Chapter Member- 


Vice-Chairman, who 


77! 
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ship Campaign, and George Bogard, cil meetings the following were elected 
Vice-Chairman, who concentrated on by letter ballot of Council. 
the Local Representatives Willard Allphin 

The quotas for the 1949.50 Section Eugene W. Commery OF 
James M. Ketch 
Erwin F. Lowry 
Richard G. Slauer* 


and Chapter Campaign were set up on 


the same basis os they were for the 


previous year; na mely, a 20 per cent 
rain for all grade members of Sections 


ane apters leas than three vears ok 
and Ch pte le than three years old, The Society records with sorrow the 


ner cont for thos three 
and 12%5 per cent for those over threes passing of one Member Emeritus, one 


years old. The total dollar prizes for Fellow, 10 Members and 27 Associate 
outstanding performances were in Members during the year 
erensed slightly thie vear, but divided ; 


equally between winners of total new Member Emeritus 


members and winners of Member grade Alexander D. Cameron 
only activities Fellow vee 
Considerable credit choald be give 
nsiderable credit should be given George M. Rankin Figure 1. 


to the first eleven Sections and Chap 


ters which had a total assignment of 


TABLE IIIl...Membership of Sections and Chapters as of September 30, 1950. 


139 new members and have an accom 


or 132 above their Members Associate Student 
Bmeritas Fellows Members Members Members Total 


plist ment of 


goal. Although some of the first eleven 


ANADPIAN os 
are relatively new Sections or Chap Hamilton, Ontario Chapte I 7 v 41 
ters, this group as a whole shows that Me ne 
interest in the Somety ean be had with (Mttawa Chapter 0, , 2 0 as 
Tor se b 1 (iF i 4) 12 5 168 
groups Winnipeg Chapter ) ‘ 4 0 49 
AST CENTRAL REGION 
Prize winners in the two parts of Belt 17 
the campaign, together with the respec Capital Seeti 61 103 
hastern Per ania Chapt ) 11 2 165 
tive Membership Chairmen, follow Philadelphia Se iF 2 al 191 1 277 
Pittsburgh 0 147 6 205 
Total Membership Gua? LAEES 
Ist Quebee Chapter, Romeo Martineau Central N York Chapter tie 0 18 67 ag 
‘ and & 2 03 37 
ind--New Orleans Section, Joseph J North western ¢ Chapter ) 12 39 
Sanders 
Wes gan Chapter 2 1 
Member Grade Western New York t 7a 
Ist. Western Michigan Chapter, L. A MIDWESTERN REGION 
Niemever Serticn 182 57 553 
2nd New Orleans Section, Joseph J Heart ‘ rica Sertior 27 1 122 
Sanders 
ird (Carolinas Chapter, Edward A Milwaukee Chapter ) 1 21 115 2 149 
Fargis Louis Seetion 0 22 1 109 
Twin City Sect 
Members Emeritus NORTHEASTERN REGION 
Fight members of the Society were New England 8 248 
New ks ‘ 167 45 25 
elected to the grade of Member Emer u“ © NORTHWEST REGION 
ritist bia Seetior 7 7 a7 
tus during the past vear having retire: ! ‘ 
ea i wre ¢ 41 47 
from regular occupation after having Oregon Sect 21 137 


pertormed for the Sowety services of 


such meritorious character as the ts Cha ae e 9 


Coune! deemed worthy of this honor 


iward Thev are 


retary 1949-50 ILLUMINATING , ENGINEERING 
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93 
Florida Chapter 0 21 0 73 
Bertie: ‘ 41 ea 139 
rieans ect 17 0 a 
William I’. Rear Leonard V. James Chapter 0 i 7 ( 50 
(ioorge “ins ‘ L.. Law ACIFIC COAST REGION 
Frank A. Hansen Matt apt i 49 
Pe ws VESTERN REGION 
} ‘ ! 60 
byw the Board of Fe ‘ for electior “a te S ‘ R % 
to ix ow ‘ Ving ‘ ‘ rg 199 
(onstitutio il requir ent After re ‘ 7 O87 
port at the Oetoher® ar lune ¢ i tt 
. 
776 lnnal Report of th Gerd 


Members 


Lorin C. Brown 

J. Carl Pisher 

H. B. Florkee 

M. 8. Glenn 
Anthony L. MeCabe 


Assocrate 
Thomas F. A’Hearn 
W. FP. Andrews 
W. P. Bennie 
Louis G. Boomsma 
Charles D. Booker 
John L. Brown 
Peter Diederich 
Henri Duizend 
George A. Gardner 
Jack G. Gillette 
Roland C. Graham 
Leo Guay 


Louis F. Hamilton 


Berthold Monash 
P.C. Neale 

Fred A. Rogers 
M.M 
“harles E. Scorer 


Samuels 


Me mbers 

W. J. Hannigan 
Glenn Jeffrey 
Lawrence Koch 
Jules Libby 

A. W. Mileke 
George P. Peyla 
Miltoa 
E. ©. Schweitzer 
Paul A. Shrader 
John E. Stephens 
John G. Stewart 
William L. Watters 
Ben R. Womack 


Polzin 


F. Young 
Local Activities 


Local Activities Conferences 


Harry 


Three Conferences on Local Activi 
April 
6, in conjunction with the April Coun 


ties were held during the year 
cil meeting; May 10 in Montreal, as 
part of the Canadian Regional Con 
ference; and June 9 in New York, for 
the annual review of procedures and 
activities of interest to the loeal groups. 
Typical of the discussions at the sev 
the of 
neluded 


eral Conferences was 
Montreal, 


Section and Chapter Boundaries, Re 


program 


which 


gional Conferences, Section and Chap 
ter Organization, National Officers and 
Committees, Extension Activities, Im 
provement of Meetings and Programs, 
Membership Activities, and Publie Re 


lations 


Extending the Society's Activities 


Into New Areas 

During the year the following local 
groups were granted charters 
Western Grand 
Rapids, 


December 


Michigan 
Michigan 
1949 


Chapter, 
Charter approved 
Jackson, Mississippi 
Charter approved April 6, 1950 
The City Student Branch, New 
York May 10, 


Mississippi Chapter 


College 
Charter approved 
Northwestern Ohio Chapter 


Charter approved June 


The growth in membership 


and work 
tive (Chi 


in three of the present a 


made them eligible for a Section 


and by usual petition the 


was made as fol 


ans Chapter to Seetion Char 


(irl 


New 


ter approved October 15 


DECEMBER 1950 


CANADIAN REGLOUN 
Hamilton 
Maritime Cha 
Montreal Section 
Ottawa Chapter 
Quebec Chapter 
Toronto Section 
Winnipeg Chapter 

EAST CENTRAL REGION 


Belumore Chapter 


Ontario Chapter 
ter 


Capital Section 
Eastern Pennsylvania Chapter 
Philadelphia Se tion 
Pittsburgh Section 
GREAT LAKES REGION 
Central New York Chapter 
Cleveland Sectior 
Michigan 
North western Ohio Chapter 


(hie Valley Section 
Rochester Chapter 
Western Michigar 
Western New York Section 
MIDWESTERN REGION 


thon 


Chapter 


Chicago Se 
Cornhusker Chapter 
Heart of America Section 
Indiana Chapter 
then 

Milwaukee Chapter 

St. Louis Section 

Twin City Section 
NORTHEASTERN REGION 


cut Se tien 


lowa Se 


Connect 
New England Section 
New York Sectior 
PACIFIC NORTHWEST REGION 
British Colambia Section 
Inland Empire Chapter 
Oregon Section 
Paget Sound Section 
SOUTHERN REGION 
Carolinas Chapter 
Plorida Chapter 
Georgia Section 
Mississippi Chapter 
New Orleans Section 
Southeast Florida Chapter 
Tennesece Valley Chapter 
SOUTH PACIFIC COAST REGION 
Mother Lode Chapter 
Northern California Section 
alifornia Sectior 


Chartered 4 


Southern 

Utah Chapter 
SOUTHWESTERN REGION 

Alamo Chapter 

Rocky Mountain Seectior 

San Jacinto Sector 


Southwestern Sectior 


GRAND TOTAT SECTIONS AND OCT 


South Texas Chapter (now San J 
to Section 
13, 1949 

Rocky Mountain 


Charter 


Ser 


Chapter to 


approved April 6 


Regional Conferences 
past ven 
nine Regions held 


These 


During the vear, 


their regula 


were as follows 


February Southwestert 
Texas 

Mareh 67 ‘ Atl 
Mareh 2 Northwest 
Washingt 

May 1013 
(ana 

Mas 


W ise onsin 


int 


Montres 


Re port of 


Chartered 12 


Muamber of Total 
Att 


Chartered 6 8 50 


49) 


tAPTERS 


acinto 


Charter approved October 


thon 


of the 


r Con 


the 


General Secretary 1949-50 


May East Central Philadelphia 
Pennevivania 


May 22 
York 


Is 10 


Buffalo, N. ¥ 


23. -Great os 


Special effort was made during the 
year on the 


ture Regional Conte 


planning of fu- 


enees with a view 


of securing suitable hotel aceommoda 


tions, together with an integrated 


schedule to permit the attendance of 


the President at every Conference 


Representatives to 
Other Organizations 


Relations with other associations and 


agenmes in the science and 


standardization were maintained dur 


ing the vear through the appointment 


add 


P| Meetings of Sections and Chapters for Year Ending September 30, 1950. st 
= 
Average 
Attendance 
} - 199 42 be 
i! 29 
188 ai 
é 
a 1260 157 
7 116 
6 Tal i248 
2 106 A3 
pe 1400 155 ~ 
? o49 116 
196 65 
10 02 90 
9 140 a7 
762 os 4 
a 1.0053 125 1 
10 “7 
rf 479 an Ft 
10 406 ao 
1,035 115 
- 204 20 
Mi a 40 
7 4 
| 
+ 
ar 
ay 
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Statement of Income and Expense for the Year Ended September 30, 1950 


Income 
Annual Dues 
Members 
Aw ate Members 
at Members 
Fellows 


Fotrance 


Sustaining Members 


Bales, Pot ations, Grose Income 
IES Lighting Handbook 
Lighting Data Sheets, Binders 
Reprints 
National Technica enference Preprints 


MINATING NOINERRING Advertising 
Bales, Badges and Certificates, Lancome 
Inte eat 


Investments 


Kank Halences 
1950 Te hnical Conference Income 
lees: Eapense 


Total Income 


Bxupcense 
Cioneral 
Office, Nasiness 
Office, Te hnical 
Office, Publications 
Organization, Committees 


Regional 
Sections and Chapters 
President's Travel 
Bales, Badges and Certificates, Cost of Stock 
Deprectat Furniture and Fistares 
Publications Stock 


ILLUMINATING to members 


Bales, Publi ations, Coat of Stock 


IES Laghting Handbook 

Lighting Data Sheets Binders 

Reprints 

ILLUMINATING ENGINE REING 

National Technical Conf e Preprints 
Bales, Put ations, Cost of Services, Premotion 


Total Expense 


NET INSCOMP 


Comparison of Income and Expense for the Past Three Years. 


Assoriate Members 
Student Members 
Patrance Pees 
Sustaining Members 
SALES 
Publications Gross 
Advertising 
Hadges nd Certificates 
INTEREST 
CONFER RENCE Net Income 
TOTAL INCOME 


Expense 


GENERAL 
OFFICE 


Rusiness 


NET INCOME 


*Includes 4,925.45 net in TES Lighting Handbe« 


**Expense incident to esta 


778 Annual Report of the General Secretary 1949 


4.080 98 
! 


5900 50 
27.96 
7.947 00 


7.479 67 


44.195.87 


21.446.37 


2,000.00 


500.00 


76.504.00 
40,535.00 


31,122.38 
56,494.78 
276.41 


618 46 


467.33 


206.014 36 


6680 


1,206.87 


206 


467 


of 17 members to 17 Sectional Com- 
mittees of the American Standards 
In addition the Society 


official 


the following: 


Association. 

appointed representatives to 

American Association for the Advance 
ment of Science 

Armed Services N.R.C. Vision Committee 

Joint 


Conference 


Engineers Council, Exploratory 

Industry Committee in Connection with 
the Revision of ‘‘Handbook of Inte 
rior Wiring Design’’ 

Institute of Traffic 
Committee on Highway Lighting 


Engineers, Joint 

Inter Society Color Council 

National Committee on Traffic Safety 

National Committee on Uniform Traffic 
Laws and Ordinances 

National Engineering Advisory Commit 
tee 

National Office Management Association, 
Committee on Physical and Physiologi 
eal Factors 

National 
Engineering and Industrial Research 


Research Council, Division of 


National Research Council, Highway Re 
seatch Board 

President's Highway Safety Conference 

National Commission of UNESCO 

U. S. National Committee of the Inter 


u.8 
national Commission on Illumination 


Standing Committees 
Council Erecutive 


C. H. Goddard, Chairman 
The Committee met to 
conduct the affairs of the Society in 
the months between Council meetings. 
A considerable number of operational 
matters not requiring Council atten- 
tion were considered, and record of all 
actions was brought to Council for 
approval at subsequent Council meet- 


ings 


Finance 

C. C. Keller, Chairman 

Details of the year’s financial opera- 
tion are given in the statement of in- 
come and expense included in this re- 
port. While the budget, as adopted by 
the Council for this year, was slightly 
under the budget for the previous 
vear, and while the income was slightly 
less than anticipated, the expenditures 
have been correspondingly less so that 
we are operating on a planned budget 
It should be pointed out that the amount 
being put to reserves is still less than 
is desirable and it is the reecommenda- 
tion of the Finanee Committee that 
this amount be increased in the imme- 
diate future if at all feasible 
Couneil 


Early in the vear the 
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20,261.75 
2,357.25 
1.100. 00 
720.00 
2,065.00 
7,173.36 
$2.6485.79 
1,656.00 
134.09 
1 
213 
19,162.15 
213.35 
502.52 1,002.52 
45,452.60 ie 
2,115.20 
1,226.25 
706 3 
6,706.39 
4 
4 4.74045 
{ 1,922 4 16,113.87 
17,722.52 
a, 
4 
Income 
1947-1948 1948-1949 1949-1950 = 
DUES 
Fellows 615.00 645.00 720 00 , 
Mer rs 15.75 17.442. 00 20,261.75 
46,166.75 45,293.62 $2,357.25 
14400 740.50 1,100.00 
2.480.000 2,065.00 
17,340.%6° 10.998 82 11,122.38 
47,672.24 56,494.78 
525.85 520.50 276.41 
Toe 4 666 OT “18 4e 
1,598 75 109 23 
115.706 21 190.207 018 96 
60,452 82 
41.27 
J 43,141.27 “4.1 a7 a 
4 Te haical 20.925 88 21,446.37 
Publications 17471 11.645.79 
ORGANIZATION 
& ‘ tews 2856 17 1951 47 1656.00 
f Regtona 4205 498 22 138.09 
Se theme and thapters 1 48 15.968 06 > 
President's Tra 2 7 2,000.04 Peay 
SALES. Hadges and tifle ate 24.12 213.35 
Depreciat “#400 745.41 1,002.52 
MINATIN M . 24.485 99 40,792.43 45.452. 60 at 
; Sales, Publications, Cost Stock, & a1 87 20,609 93 22,590 32 
Mis ‘ 
2710 11,187 71 17,722.52 
ishing new Publications Program 


THE SOCIETY'S FINANCIAL SUPPORT 


ASSOCIATE MEMBERS | 


| OTHER DUES, ENTRANCE FEES 


SUSTAINING MEMBERS q 


SUBSCRIPTIONS, 
SALES, ETC. 


l 
$20,000 $30,000 $40,000 $50,000 
TOTAL OF $206,018 IN 1949-1950 


Figure 2. 


COMPARISON OF INCOME AND EXPENSE 
FOR THE PAST THREE YEARS 


TOTAL 
INCOME 
$ 115,704 } TOTAL 
EXPENSE 
| 


| 
| 
| 


$ 190,208 | 


20 40 60 80 100 120 #140 «#160 #180 200 


Figure 3. 


authorized the Finance Committee to each nomination formally submitted to 
prepare a retirement plan for the em it by the required five Fellows, o1 


ployees at headquarters. A workable Members of the Society. The evalua 


and practical plan has been prepared tions by the Board resulted in the re« 


and will be submitted with next year’s ommendation to Counel of the trans 


budget to the Couneil at the first meet fer of four Members to Fellow grade 


ing in October whose election to this grade was sub 
sequently confirmed by Council's letter 
hallot. 

Board of Fellows 


Howard M. Sharp, Chairman 


also studied certain 
changes in procedure which experience 
During the year the Board studied has indicated might be desirable. Those 


studies will be passed on to the suc- 
ceeding Foard. 


General Board of Examiners 

E. M. Fahey, Chairman 

The General Board of Examiners 
met monthly throughout the year and 
carefully reviewed the applications of 
all desiring election to Member grade. 

A new procedure was set up with 
the Executive Secretary, whereby 
resignations from the Society also are 
reviewed, to make sure that anyone 
who may merit the grade of Member 
Emeritus is not allowed to leave the 
Society, without proper recognition, 
A number of cases involving election 
to the grade of Member Emeritus were 
studied carefully and recommendations 
made to Council, where appropriate. 

It is gratifying to report that those 
concerned in local Sections and Chap- 
ters have, in most eases, been prompt 
und thorough in the processing of ap- 
plications, thus making possible effi 
cient operation on the part of the Gen- 
eral Board of Examiners. However, 
human nature being what it is, a num- 
ber of applications are always received 
in which a casual attitude toward the 
Member grade is obvious, This is evi 
dent from the total lack of documen 
tation on such applications. In sueh 
Cases, A more complete realization of 
the value of election to Member grade 
in the Society is needed on the part of 
Section and Chapter officers. 


Medal Award 

G. K. Hardacre, Chairman 

The recipient of the 1950 Medal 
Award is William F. Little. 

The Award Committee, operating 
under the approved procedures, gave 
consideration to every eandidate for 
mally placed before the committee, and 
at a meeting with all but one member 
in attendance, took unanimous action 
on ‘he first ballot which subsequently 
was supported by the absent member. 

A Sub-Committee, under the ehair- 
manship of G. W. Beals, prepared the 
elation The medal Is scheduled for 
presentation at the Pasadena Annual 


Technical Conference 


Papers 

Hoyt P. Steele, Chairman 

The committee was entirely oceupied 
during the year with the planning of 
sessions for the Southern California 
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COST OF THE SOCIETY'S SERVICES committee reports in full, and lighting 


data sheets. In addition, numerous 


other articles were published, reflect- 


ing the latest applications and tech- 


] SECTIONS, CHAPTERS, 
REGIONS COMMITTEES niques of lighting in various respects, 


(see Table V) 
| BUSINESS, During the year, further policy dis- 
TRATIONS cussions were carried on, with regard 


Council’s statements in December 1948 


TECHNICAL and February 1949 concerning the 
question of full publication of National 


Technical Conference papers and tech 


nical committee reports. The study 
PUBLICATIONS OFFICE | 


given this matter during the year indi 


eates that during 1951 some of the 


1.€. TO MEMBERSHIP | + PUBLICATIONS Conference papers will be published 
only in digest form in ILLUMINATING 


ENGINEERING, some in full with discus 


COST OF SALES, 
PROMOTION sion 


Proceedings On the recommenda 


L l L i tion of the Papers Committee and the 

° $10,000 $20,000 $30,000 $40,000 $50,000 $60,200 Publications Committee, Council at its 

TOTAL OF $188,295 IN 1949-1950 meeting in June approved a plan 

Figure 4 resign: a limited quantity of com 

: plete sets of all Conference papers, 

bound in an appropriate cover would 

National Technical Conference at Pas Society's expanded publeation pro- be made available as a “Proceedings” 
adena, the presentation of an excel gram which became effective with the issue, to be sold at a nominal price. 


lent group of technical papers and the January 1949 issne of ILLUMINATING 


IES Lighting Handbook In econ- 
organization of the diseussion of these ENGINeERING. This new program was . 
{ , nection with the revision of the Hand 
} presentations. The efforts of the com exemplitied especially by the develop 


book and in preparation for the pub- 


mittee were successful in sec uring the ment and improvement, including a 


lication of the second edition, the eom 


normal preprinting of 27 of the con change in format, of the official publi 


mittee carefully studied a complete 


ference papers, which together with cation, ILLUMINATING ENGINEERING. 


budget of probable production and 


seven additional papers privately pre Substantial progress was made by our 
> sales expense together with an esti 
printed, constituted the technical pa Society publeation during this past . 
mated budget of sales and advertising 
pers program Preprints and extra year, toward its objective of providing 


income. These figures were presented 


manusenpt copies of the papers were monthly sublication more broadly 
at the April Council meeting and sub 

ereulated prior to the Conference for representative of both the science and 

sequently were considered by both 
the preparation of discussions, and a art and the practical application of 
Council Exeeutive Committee and the 
discussion organizer was appointed to iwhting Member reaction 

Finance Committee 
serve with the chairman of each tech throughout the country has indicated 
nical session wide approval of the publieation as it Advertising and Promotion The 

has been developing G. D. Mills, Co-Chairmen 

Publications Editorial content during 1949-50 Advertising and Promotion section of 


BE. Huerkamp, Chairman Publications Office has been set up 


ontinued the poley followed the the 


MINATING ENGIN EERIN The past, in which all National Technical for 


Administrative vear 1949-50 completed Conference papers were published in rr le of advertising in ILLUMINATING 
he sale of adverti 


the first full year of operation of the fu ogether with discussion, technical Ex 


NEERING and other publications 


distribution of all Soctety . 


und 


tions 


TABLE V. Illuminating Engineering Page Content by Subject Matter 


Instituting the procedures und = office 


routine ippropr te to sales promotion 


Jan. to Sept. Oct. 1949 to 
1 


949 Sept. 1950 
The Advertising and Promotion 
‘ al Come as 
K re an ate byw nearly tull-time help ot one 


Headquarters 


the sale, bil! 


of advertising space 


Secety publeations; the prepara 


ILLI MINATING ENGINEERING 


A 
Thee sale 
4 
| 
1 aot Current News, offles 
bad 110 
Lit Officers, Sustaining Member ‘ He is responsible for 
Advertising 
ing and collection 
Ky 
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tion and mailing of promotional litera 
ture, make-up of the advertising sec 
tion, records of cirevlation; the devel- 
opment of market data, reader infor- 
mation of interest to advertisers, and 
correspondence dealing with advertis 
ing. The appropriate number of per 
sonal contacts on a national basis with 
and and their 


advertisers prospects 


advertising agencies, is another re 


sponsibility. Thus, it may be seen that 
a very close rationing of office work 
and outside travel is required, 

Nearly 100 manufacturers of light 
ing equipment, materials and supplies 
for the lighting specialist have used or 
are using our publication regularly to 
earry their advertising messages. Regu 
lar advertisers are most enthusiastic 
ENGINEERING as 


The 


derived from advertising has helped 


about ILLUMINATING 


an advertising medium. revenue 
contribute to an expanded publication 
service. 

The promotion of the sale of other 
1.E.S. publications, such as the Light 
Handbook ; 


tices, and committee reports on light 


ing Recommended Prac 
ing in various industries is the task of 
Man 
ager. These are sold through the Pub 
Office, 
Every effort is made to in 


the Advertising and Promotion 
lieations individually or in 
quanti y 
sure pre mpt and accurate compliance 
with purehase orders and to charge 
reasonable prices which are consistent 
mailing and handling 


with printing, 


costs, Office routine surrounding this 


sales function with maintenance of 
aceurate inventory and sales records is 
a sizeable operation 

Sales promotion of individual copies 
is developed through advertising space 
in ILLUMINATING ENGINEERING; by 
timed notices to other 
direct 


tices to Sections and Chapters 


lighting publi 
mail, and through no 
These 
efforts have resulted in the dissemina 
the 


throughout 


eations,; 


output of the 
field, 


tion of technical 


Society the lighting 


as well as lesser fields of activity 


During the past ten months, exelu 


ve of subseribers to [ILLUMINATING 


ENGINEERING, and to the Lighting 


Data 
copies of LES publi 


Sheet series, 


eations have beer 
Pub 


over 


distributed through the eations 


Office, an average of 
mont! In addition, 


1,446 


Lighting 


there are at pres 


to the eurrent 


ent subseriptions 


Data Sheet series 
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Genera! Committees 


Nomination 


Board of 
G. K. Hardaere, Chairman 
Operating under procedures spec- 

fied in the Constitution and By-Laws 

the Board 


initiated at the October Council meet- 


the appointment of was 


ing by the selection of the three past 


presidents and the chairman of the 


Board. The appointment of the repre 
sentatives by the respective Sections 
was accomplished and the Board held 
its meeting for the slate of national 
officers in February. Extensive records 


offi 


cers of the Society were prepared and 


of active members and previous 
cireulated to the whole Board for their 
study in connection with the selection 


of the slate. 


Constitution and By Laws 


W 


Corwin, Chairman 


The committee received no matters 


for official consideration during the 


fiseal year 


Defense Coordinating 
A. F. Wakefield 
G. D. Mills 


Co-Chainmen 


Continuing the policy adopted by 


his committee last year, the lighting 


requirements for that part of the 
Government which had to do with the 
Government 


the 


peacetime functions of 


were completely since 
committee is concerned only with light 
ing problems connected with National 
Defense 

Task Committee No. 2 for National 
Defense has been organized under the 
L. M. N. Bach of 
Although this com 
it can be 


Defense 


Chairmanship of 
Tulane University 
work 
that all 


nittee classified, 


stated branches of 


Services fought the clock-around ex 


cept the infantry Experiments of 
“Artificial Moonlight” are being inves 
tigated 


It 


Committee has 


this 


further 


beliewed the existence of 
encouraged 
between the 


the 


meetings Somety of 


Affairs 


Society at Section 


ont 
Military 


Engineering 


and Illuminating 
and 
hapter levels 

Mention 
Bibliography of Blackout 


World War 


aijunet of his 


made of “The 
Dimout 
11” as a 


committee 


should he 
and 
Practices durnng 

sluable 


vrogram. 


Historwal 
S. G. Hibben, 


‘ 
The committee completed a survey of 
I A 


Chairman 


the Society's first ten years of history 
which was cireulated to the committee 
members for review, Statements were 
prepared for the four earliest Past 
the Socety 


Presidents of for perma- 


nent recording by phonograph. 


Lighting Serve 

J. S. Walsh, Chairman 

The committee began its work with 
a review of the three previous Light- 
ing Service Forums, and a decision 
was reached upon a general theme and 
type of presentation for the 1950 Con- 
The 


Forum was discussed as it developed, 


ference program for current 
and suggestions offered were included 
in the seript. A meeting of the com 
mittee held at 
evaluate the suceess of the Forum and 


future 


was the Conference to 


to offer recommendations for 


committee chairmen. 

lecal Activities 

Hibben, Chairman 
The work of 


lined in the preliminary pages of this 


s. 


this committee is out 


report. 


VMembe rshap 


Garlan Morse, Chairman 
The work of 


lined in the preliminary pages of this 


this committee is out 


report 

Vational Techmical Conference 
RK. F 
The final report of the French Liek 
the 


Hartenstein, Chairman 


Conference was presented by 
chairman at the December meeting of 
Council. The report revealed (1) That 
the Conference was self-supporting, in 
fact there was a surplus after all bills 
were paid; (2) Many favorable com 
ments were received regarding the sue 
the (3) That all 


be compl 


cess of Conterence; 
the 
mented on a job well done 


The National 


committees were to 


Conterence 


Technical 


Conference Attendance During Last 
Ten Years. 


innual Report of the General Secretary 1919-50 


3 
= 
| j 
- 
Total 
1041 Atianta, Georgia 73 
1942 St. Low Missouri 2 Dey 
New York, New Vork 1 lay 
1944 Chicag Iilinots 721 : 
194 No Conventios 
pee 194 Quebe Quebe ROT 
1947 New Orleans, Louisiana 605 a 
French I! k Indiana 
781 


working with the Con 


(lommittee ts 


ference Executive Committee, the Pa 


pers and Publications Committee in 


planning the 1950 Conference in Pasa 
dena, California 

At the request of Council, the Chair 
the National 


mmittee obtained 


Technical Con 


the 


man of 


ference © writ 


ten agreement of each Regional \ e 
President to hold the 1952 Conference 
in Chicago, and the 1953 Conference 
in New York City Then Couneil, at 


ts April meeting, approved the reeom 


mendations of the Chicago Seetion and 
the National Technical Conference 
Committee to hold the 1952 Confer 
ence at the Edgewater Beach Hotel, 


Chicago, Ihinow September to 13 


Coune approved the 


New York Se 


reeon 


mendations of the tion 


and the National Technical Conference 
Committee to hold the 1953 Confer 
ence in New York City 

The Committee had hoped to rewrse 


the Convention 


but 


Manual of 


was unable to d 


Procedure 
so due to the fact 
und Policies Con 


that the Procedures 
nittee of the Society had not approved 
National 


Committee's 


the Technical Conference 


suggested revision of the 


Conference Policies and Procedure 


presented to them some time ago 


Procedures and Polwses 


kW 


Staud, Chairman 


The committee has under active con 
sderation a number of matter re 


ferred to it byw the Counell of the 


Society including 

A re-definition of the Soctetw’s Pol 
iv on the Prepar stion of 
Perfor Reeor mendat tor 
Luminaires 

A poheyv regarding reconsideration 
of the previous recommendatpot re 
garcing the le nation of Member 
Emeritus and the px ibstitu 
ef new classification of Life Memb: 
w Fe w for Life 

proposed tateme f 
P edut for Nat 


preparation 
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Project Planning 


J. F. Whitehead, Jr, Chairman 


A number of projects were given 


informa! consideration by the commit 
tee during the vear but did not result 


recommendations 


in any formal 
Couneil 
Public Relations and Information 


J. S. Sechuchert, Chairman 


Broad public relations and informa 


tion objectives might be accomplished 


by the expenditure of large sums of 
for 


relations and publicity agency, 


money the services of an outside 
publi 
for expensive promotional programs, 


for brochures, filma, or for other pro 


motional aids, but the budget of the 
Society will not permit elaborate pro 
grams at this time. Thus, the com- 
mittee confined their discussions and 
studies to the development of a pro 
gram which ean be conducted largely 
within the framework of the present 


staff personnel and volunteer commit 
tee membership 

The co 
deal could be 


the volunteer and staff personne! co 


nmittee decided that a great 


accomplished if all of 


oper ated = by adopt ng certain basic 


and making them actually 


suggestions 


“happen This led to the de velopment 
of a report which outlines an overall 


objective relations and informa 


tion program which may require only 
a small badget buat will necessitate the 
vetive participation of certain staff 
ind volunteer persear nel. as well as a 
number of the committees of the Soe 
ery The report has been approved by 
Cour und the eo responsible 
for the preparation of the reeommer 
lntior irge that every ef 
fort he ule to activate the progr 
luring e coming vear 

\ af the t gs that have bee 
one. are being er are ¢ 
adh headquarters of hw cor t 
which mig bee nsidered valu 
le f ‘ nt of public 
information have beet 


‘ ve been supple 
reterredd te eove 
‘ pul reia 


sing three ems were cor 


General See retary 1949-50 


effort was made to have each 


1. Every 
Section and Chapter appoint a local 


Committee on Publie Relations and 
Information 

2. The ‘‘Guide for Sections and Chap 

Publie 


was 


ters to Follow in Building 


Relations in Their Community’’ 


revised and released to all Sections 


and Chapters with a suitable forward 
and announcement cover 
of the guide 


prepared 


ing letter 
ing the us 
Suggestions were covering 
advertising to be done by the Society 
in ite own magazine and to be used as 
reprints for mailing 
The committee hopes that the work 
which has been done during the past 
year, plus the recommendations made 
which should be activated during the 
coming vear, will help “sell” the So- 


eety to its members, to its Sustammng 
Members and to the public at large in 
a measure more comparable with the 


outstanding services being rendered 


Research Fund 
Lee E. Tayler, 
The committee developed numerous 
the 


airman 


approaches to various parts of 
lighting industry, some of which have 
resulted in substantial contributions to 


the LES Research Fund 


Lighting Forums 


Priscilla Presbrey, Chairman 

Three Residence Lighting Forums 
New York, Michigan and Atlanta 
have been active throughout the year 
The Atlanta Forum, under the able 
ehairm hip of Miss Ruth Morris, 
hos made unusually good progress in 
its first full year of operation. The 


total of 17 meetings held by the three 
organizations included a wide variety 
of interesting and = stin ulating pro 
vrames. In addition to its regular meet 


New York Forum, in coopera- 


ings the 


tion with the Division of General Edu 


eation of New York University, pre 
an emht-session course on 
‘Practical Methods of Lighting Resi 
dential Interiors.” Although the 


had only 22 registrants, the 


lniversity has expressed the desire to 


xt vear under the same 


repeat 


irrangement, bw which the course 
listed as one of the regular offerings 
of the University, but the Forum is 
entirely responsible tor plann ng the 
program and providing the speakers. 


The possinlity of organizing new 
Residence Lighting Forums is under 
entative diseussion n two or three 

cations, but the committee knows of 


ILLUMINATING ENGINEERING 


: 
4 
4 
i 
d 
listed. They have been classified and 
orvat anal ter? or external et 
\ wrested p y ime 
eunle bw the Board of Ne 
swleeting Directors fo he Society 
4 Professwonal R ‘ ten 
KI 4 I vidition to preparing this report, 
This committe has four reports it 
PC pleted during the past vear 


no situation that is likely to erystallize 
There 


interest in 


into action this year. seems fo 


be an increasing general 
residence lighting as a subject for Sec 
tion and Chapter meetings and Re 
gional Conference programs, which is 
an auspicious omen. However, the 
actual Forum movement is still slow to 
get under way, and in many areas 


awaits greater activity in the home 
lighting field. 

Because of the location of the 1950 
National Conference it 


seemed not practicable to try to pre 


Technical 


pare a Residence Lighting Forum ses 
sion for the Conference Program this 
year However, the committee has re 
quested, and been granted, 15 minutes 
of the technical residence lighting ses 
sion for a discussion of Forums, so 
that the Forum story can be presented 


to our members on the West Coast. 


Section and Chapter Programs, 
Coordinating 
Carl A. 
Copies of the 


Basedow, Chairman 


1947-48 


committee's 


report “Planning and Conducting 
L.E.S. Section and Chapter Programs” 
were made available through head 
quarters to all local groups 
Sustaining Membership 

George J. Taylor, Chairman 

The committee concentrated efforts 


during the year on its prime objective 
of electing and maintaining Sustain 
ing Members. The 
members was offset somewhat by mem 


addition of new 
bers discontinuing their support due 
to removal from the lighting field. In 
several instances @ numerical decrease 
due to the of com 
Taking al! 


into account the year ended with a net 


occurred merger 


panies. gains and losses 


increase of one member 

The general operation of the com 
mittee was as follows: 

The appointment of the three-man 
committee in each of the Sections and 
Chapters. 

Appointment of a national commit 
tee including nine regional represen 
Number of Sustaining Members and 

Dues Income for Past Six Years. 


Number of 

Members Dues Income 
194 237 $2 1 
21,851.00 
1947 24,705.63 
1048 200.37 
1949 1 ‘4 
195 
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tatives and the nine Kegional Vice 
Presidents 
Cireulation of copies of the new 


brochure and of the Procedures and 
Policies for Election and Maintenance 
of Sustaining Members to all of the 
cotnmit lees 

good 


Solicitation of lists of 


pres 
pects from the Sections and Chapters 

Considerable correspondence with 
the individual Sections and Chapters 
concerning the prospects and the sug 
gestion of prospects 

Mailing of a direct mail letter to 
gether with a copy of the 1L.E.S. Bro 
ehure to a sizable number of prospects 

Other activities in conjunction with 
the work of the Member 
ship Committee were as follows 


Mailing of letters by the Executive 


Sustaining 


Secretary each month together with 
the dues invoices to Sustaining Mem 
bers being billed 

Follow-up each month to Sustaining 
Members 


g Member 


Sustainu 


and to 
con 


Mem 


ship nittee representatives 


cerning delinquent Sustaining 
bership dues payments 
Correspondence concerning resyna 


tions which have been submitted or 


delinquent members to be dropped 


the constitutional provisions 


under 

General Secretary's letter in Janu 
irv to all Sustaming Members review 
ing the previous fiscal year and accom 
panying the mailing of the L.E.S. Bro 
chure 

One or two mailings from the Publi 
eations Office to all the Sustaining 
Members announcing new publications 

Solicitation of the Sustaining Mem 
for the Section 


bers for suggestions 


and Chapter Speakers List 


Task Committees 
1.PH.A 


Strong, Chairman 


Joint LES 
k. M 


(ne meeting of the committee was 
held during the vear providing a thor 
ough diseussion of the fundamental 
problems underlying the recommenda 
Recommen 


tion of illumination levels 


dations are in the course of prepara 
tion for referral to the appropriate 


Society committees, 


Increase in Me mbhership Dues 
M 


The committee submitted recommen 


Strong, Chairman 


dations to the Couneil at its February 
meeting pointing out the needs for in- 


creased Somety income, and proposing 


Annual Report of the General Secretary 1919-50 


in Associate Member and 
Member The proposal was pat 
to letter ballot of Couneil but did not 


being 


dues. 


reach a decision, the matter 


tabled for future consideration 
National Couned for 


Conference with 


Nchoothouse Construction 
luring the year the committee con- 
with the 


Putnam, Chairman 


maintain contact 


National 


tinued to 
members of the Counel for 


Schoolhouse Construction 


Fiscal Year 

Berlon C. Cooper, Chairman 

The committee's study of its assign 
ment resulted in one progress report 
to Council at its Jane meeting, and an 
invitation to Council Members and in 
terested Committee Chairmen request 
ing The 


thinking of the committee is summar 


diseussion and comment. 


ized in the following 


It is the consensus of the committee 


proposed new fiseal year, 


that the 
starting July lst, has both advantages 


that possible 


and disadvantages but 


advantages are sufficiently important 


to ‘ustify a thorough study. The com 
thinks it 
that large constitutional changes would 
be involved which make it impractical 
fiseal year proposal 
before the the 1950 


ballot. The committee does not feel in 


realize 


mittee 


important to 


to place a new 


membership in 


the position to make a recommenda 


tion to Council without a thorough, 


but not necessarily long drawn-out 
study of the impact of a new sehedule 
upon such items as the following 


Conference Date; Committee Appoint 
Membership Financial 
Date of National Elections; 
Local Elections; Schedule of 


ments; Dues; 
Year; 

Date of 
Technical Committees; 
Dates ; 
Constitutional Changes; 


Regional Con 
ference Papers for Nationa: 
Conferences ; 
Operations of Membership and Sus 
taining Membership Committee; Date 
of Last Meeting of Old Ad 
ministration; First Couneil 


Meeting of New Administration 


Couneil 
Date of 


Technical Committees 


friation Lighting 
Lewis B 


A two-day 


Moore, Chairman 
held at 


Administration 


conference was 


the Civil Aeronautics 
Teehnical Dh velopment Center at In 
dianapolis, Indiana in October with 34 


attendance. 


guests in 


members and 
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Papers covering various phases of 

aviation lighting were presented and 

discussed and the committee inspected 

latest type slope line approach light- 

The spring 


meeting was not held since all commit 


ing installations reguiar 
tee efforts were directed toward prep- 
aration for the Aviation Lighting Ses 
sion at the National Technical Confer 
ence 

The status of the work of the vari 
ous sub-committees, which are a part 


of the main Committee, is as follows 


Sxh-Commiltee on 
V. J. Roper, Chairman 
The list of 

Aerodrome and 

L.E.S.-S.A.E 

of Lamps for Aviation” was approved 


by both 


friation am ps 


Aireraft, 


Lighting, 


“Lamps for 
Airway 

ommended Practice 
interested societies and was 
published in ILLUMINATION ENGINEER 
ind of April 1950, This list will also 


Handbook 


committee will remain active to 


be ineluded in the revised 
1 he 
revise the list as new lamps are stand 


irdized for aviation wee 


Suh Committee 


F. ( 


on Compendium 
Breckenridge, Chairman 
made by this 


Progress has heen 


Committee during the year and au 
thers and reviewers are working on 
the Variwus chapters It intierpated 
that Part I will be ready for release 
before the end of the vear It was de 
eided that the material would be issued 
in chapters so that the much needed 


information might be available to avia 


thon engineers as soon As prossib 


Sub-Committees on Auport liaghtina 


L. C. Vipond, Chairman 


It was planne!l to promulgate a 
Recommended Practice for el 

ing of Small Airport eparate f 
the recommencde tices as set for 
in Seetion 13-43 of the Handbook and 
entitled “Field Lig! \ t 
Sinee indare for the 
+ rpor have 1 heer rded 


there is considerable controversy rela 


tive to approach lighting. The previ 


ous chairman resigned because it was 


his feeling that military and other 


government agencies were the only 
ones in a position to do original work 
on the subject. A special task commit 
tee has been appointed to review the 
achievements and limiting conditions 


of the 
recommend what future assignments if 


sub-committee’s work and to 


any should be made. It is intended 
that this task committee should report 
in the near future so that further con 
sideration may be given to the prob 


lem 


Suh le 
KR. A 


Progress is being made on the quide 


mmittee on Aarcraft Lighting 


Rugge, Chairman 


report for aireraft lighting but no 


definite date ean yet be established for 
the completion of this work. Some de 


lay was incurred when the chairman 
hanged his business affiliation but the 
further sub 
task of 


piling this voluminous information. A 


work has sinee beer 


livided to facilitate the com 


iraft of some 50 pages submitted in 


January is now being revised and ex 


panded im secpee It is hoped that a 


goml portion of this report will he 

rendy this vear 

Sub-Committee on Tarwway Lighting 
A. Warskow, Chairmar 


This committee has continued work 


srovement of taxiway light 


» and the development of suitable 


route markers. The 


group has had 


several eetings and has inspected 
new ixiway ghting installatror 
Requirements for good lighting have 
eet itlined, Study is under way on 
‘ it al hu on tor 
‘ ! ‘ t t the il 
And Stator Areata 

‘ ited witl el 

ud 


Sub-Committee on Lighting Study 
Projects 
F.C 


This committee has 


Ashe, Chairman 
been re-organ- 
ized with a new chairman and is re 
viewing special subjects which appear 
task 


satety 


to merit study A committee is 
studving C.A.A 


accidents to determine where such acei- 


reports on alr 


dents can be attributed to faulty or 


misleading visual signals A report 
will be presented at the next meeting 
Projects involving hangars and apron 


lighting, helioport lighting and econ 


trel tower lighting ~Rave all been 
studied with the purpose of drawing 
up a recommended practice. 


Sub-Committee on Papers 


R. 
An excellent paper on the “Effect of 
Light 


Was 


Madigan, Chairman 


Source Size Approach 


Performance” by 


published in ENGINEER 


I pon 
Kevern 
ING aft February Several very fine 
papers were presented at the October 
including a 
“Recent 
Low-Approach and 


meeting comprehensive 
treatment 


Visual 


Developments in 


Landing 


Aids for Aireraft” by Dr. Maurice A 
fiarbell. Papers covering the various 
major divisions of aviation lighting 


will be presented at the National Teeh 


meal Conference 


Assignments have been made per 
material for 


Handbook 


sections will be expanded to 


taining to the revision of 
the IES Lighting 


of the 


Several 


ore adequately cover the subjects 

It is felt that considerable progress 
has heen made on the various projects 
The 


Lighting and 


indertaken by the committee 


Compendium on Sur al 


the (iuide Report on Aireraft Lighting 


nvolve the joimt efforts of the com 
nitte nembers and some 30 or more 
authors. The task of aeeumulating and 
reviewing the required material is of 

jer prepertions and must neces 
sarily ove slowly. [t is hoped, how 
ever, that a good portion of the work 


reugt Oo a Cor 


this wear 


exe meetings that since revision of 


e chapter on eo'or for the TES Light 


LUMINATING ENGINEERING 


an 
“ad 
9 
} : 
: 
LI. 
a 
Terms 
seceptance by all aviation interests if F. Angier, Cheirmat 
ee nve upon these of the Inter 
Ralph M. Evans, Chairman 
‘ tions and tet 
ferred for e consider There have heen two meetings of the 
e Ur ICAO’s work is co mittee during the vear, one o 
Nuh Commoelt , 1) ed . ttee ean take no fu February 10 and one on March 9, both 
Runway 1 ting ‘ It is hoped that a de in New York City. It was decided at : 
Luttle prowre ean for he Ty hed time luring 
this Committee e t ‘ hie ve 
7 tnnual Re tof the General Secretary 1949.50 
inwai fi 


ing Handbook was urgent and rather 
badly needed that no other work would 
be attempted by the committee in the 
eurrent year. To accomplish this the 
entire chapter was circulated to each 
member of the committee requesting 


detailed comments. Some 15 out of 
the 23 members of the committee com- 
plied with this request, and the chair 
man is now in process of re-organizing 
the chapter along the lines suggested 
Because of the magnitude of the opera 
a fally 


tion, it is not expected that 


revised chapter will be ready in time 
for the new edition, but it is the feel- 
ing of the committee that several suc 
cessive revisions will be necessary be 
fore they are wholly satisfied with its 
content. 

At the recommendations of a num- 
ber of the 
sub-committee report by 


members of committee a 
the present 
As- 
pects of Color and Illumination” was 


submitted to the Publications Commut- 


chairman on the “Psychological 


tee for publication. 


Daylighting 
R. L. Biesele, Jr., Chairman 
The work of this 
been confined largely to revision of the 
Daylighting Section of the IES Light 
ing Handbook. The has 
also reviewed and made recommenda 


committee has 


committee 


tions for revisions of the Daylighting 
sections of several reports in prepara- 
tion by other technical committees of 
the Society. 


Farm Buildings and Work Area 
Lighting 

0. D. Hunt, Chairman 

The 


by correspondence during the year on 


committee continued its work 
the proposed Recommended Practice 


of Lighting for Farmsteads. 


Handbook Revision 
Bruce J. Jensen, Chairman 
The IES 
Handbook was initiated by action of 


April 


revision of the Lighting 


Council when it accepted, in 
1949, the Publications Committee ree- 
ommendation that publication of the 
second the Handbook be 


scheduled in September 1951. Follow- 


edition of 


ing the appointment of the Handbook 
Revision Committee in October 1949, 
a plan of was prepared 
which the Council Executive Commit- 
tee approved in November 1949. Vice- 


tech- 


operation 


President Sturrock alerted the 
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nical committees in November 1919 
that the Handbook Revision Commut- 
tee would be requesting them to pre- 
pare material for the new edition, and 
the committee in November 1949 made 
assignments for revision, requesting 
completed manuscripts by May 1, 1950 
The committee prepared and submitted 
a budget for Handbook processing and 
publication to the Chairman of the 
Publications Committee in February. 
1949-50 


During approximately 30 


technical committee meetings were 
held specifically for Handbook revi 
sion not including a considerable nuim- 
ber of meetings of special task sub 
committees formed for Handbook re- 


vision purposes. About 25 individual 
authors and two outside organizations 
are preparing sections not covered by 
The Technical 
Director's office, working closely with 
the Handbook 


has received manuscripts representing 


Somety committees 


Revision Committee, 
approximately 50 per cent of the total 
Handbook pages 


Iilumimation Performance 
Recommendations 
J. F 
The 


the development of a classification sys 


Parsons, Chairman 


committee continued work on 
tem for luminaires based on the pho 


flux 


New, recently 


tometriec characteristics of and 
brightness distribution 
published basic laboratory data on the 
relationship between discomfort and 
brightness distribution in the field of 
view was studied by the committee and 
some progress made in developing a 
practical application of these findings 
to the for lumi 


classification system 


naires. Further work along this line is 

how in progress 

Industrial Lighting 
The 


Committees on Supplementary 


Brown, Chairman 


committee has contacted the 
Light 
ing, Daylighting, and Wiring (Indus- 
try Wiring Committee) for abstracts 
which ean be incorporated in the re 
Recommended 


vision of the American 


Practice of Industrial Lighting. These 
abstracts will be submitted to the mem- 
bers for appreval as soon as received. 

The revised table of specific recom 


for 


various tasks has been completed and 


mended values of illumination 


sent out to the committee members for 


approval. Suggestions from eommit- 


tee members on the second draft of the 
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text of the recommended practice are 


being incorporated in a new draft. 


Light Control and Equipment Design 
F. C. Winkler, Chairman 
The 


and 


Committee on Control 


Light 


Equipment Design has directed 
most of its efforts the re- 
writing of Section 7 of the IES Light 
ing Handbook, which will be entitled 


“Light De- 


toward 


Control and Equipment 
sign.” 

Another function of the Committee 
is the revision of Sections 30 and 30.2 
of the Society's publication “Illumi 
nating Engineering Nomenclature and 
Photometric Standards.” Copies of the 
present standard together with several 
proposed changes have been circulated 


to the Committee for study. 


Light Sources 
Erwin F. 


The Committee has held three meet- 


Lowry, Chairman 


ings during the year; each of these 
meetings consisted of a two-day ses 
sion 

The work of the Committee during 
the vear has been devoted entirely to 
our assignment in re-writing Sections 
1 and 6 of the IES Lighting Hand 
hook 


revision 


Section 6 required quite a little 
of a 
material. 


and the incorporation 


large amount of additional 
This revision has been essentially com- 
pleted. There has been some delay in 
the work on the revision of Section 1 
but this is now finished 


Lighting and Air Conditioning 

FE. H. Salter, Chairman 

This held its organiza 
tion meeting in January and laid out 


Committee 


for itself the following program of 
activities 

To set up cooperative arrangements 
the and 
Society of and 


bet ween Society American 


Heating Ventiiating 
available 


data on the effects of lighting on air 


Engineers for correlating 
conditioning and of air conditioning 
on lighting with the idea of present- 
ing the 
through publications ; 


these data to two societies 


their and to 
plan and suggest the initiation of in- 
vestigations by both groups to fill in 
data where it is recognized as being 
not available at this time. 

It was further decided to examine 
the field as a whole in this approach 
rather than to make a random attack 


on certain problems that may have 


785 


« 
ae 
. 
| 
F. 
is 
= 
. 


been brought to the attention of either 
aomety 

The Committee accepted as an in 
mediate assignment the preparation of 
material for the revised [IES Lighting 
ind book 

In starting work on the 


above pro 


mittee wm mvestizwaling 


data on the 


lability of follow 


the ava 


ing subjects 


1. Heat characteristics of the common 
ly used lamps In particular spot 
and flood lamps and fluorescent 
lamps 

2. Light and heat transmission charac 
teristics of various glasses and other 


materials finding use in windows 


1. Space distribution of radiant energy 
from lighting fixtures 
4 Effects of panel heating installations 


from fixtures 


ifected 


on heat dissipation 


Reom comfort conditions as 
by radiant 


The effeet of air 


energy 
conditioning 
tems on sources 


light 
Preparation of a_i bibl 


iography of 


source material on 


lighting and air 


conditioning 


Lighting and Architecture 
ik 
The committee's 


fold 


and re-edit 


Andrade, Chairman 
assignments for the 


year were three 


To review Section 10 of 


The IES Lighting Handbook for the 
new edition of the Handbook now 
under consideration 


To develop a Lighting Manual for 
architects 

To foster an Architectural Competi 
tion for Sections 


The Con 


nd Chapters 
ted the 


mittee has comple 


architectural lighting 


Handbook 


involved rewriting a 


TeV istean of the 
(No, 10) of the 
T hes work 


part of the 


section 
has 
large text, and condensing 
form through 
tables 

work of Handbook re 
Manual for at 


been developed. How 


sul inves and 


(hwing to the 


necessary tor are! 


hasic information now in writter 
form because of the work on the Hand 
breve 

The Architeetur al Ce petition for 
Sections and Chapter vakened inte 
est ma tew mil loeal 
petitions were fostered few uw 
versities. It the convietior the 


Annual Re port f the 


Gieneral Ne 


Committee, however, that until the 

Society is able to finance a National 

Prize Award, an architectural compe 

tition on a local basis will depend pri 
arily on Section enthusiasm and sup 

port 

Lighting of Central Station Properties 


Arthar A. Brainerd, Chairman 


Iwo two-day meetings, and one one 


dav meeting have been held during the 


year 

A final draft of the report, Lighting 
of Control Rooms, has been « mpleted 
and sent to members of Counel for 
study. Preliminary reports have been 


pre pared 


1. I Load Rooms 


Switchboard Rooms 


ghting of Dispatch 


nd Telephone 


Lighting of High Bay Areas 


Lighting of Outdoor Locations 


With much basie work completed, 


is anticipated that the coming year 


should see a substantial progress to 


wards completion of the recommenda 
tions for the lhehting of generating 
tations and substations 


Lighting Desian Practice 
Charles L. Amick, 
The 


sented to Couneil on February 8 a re 


Chairman 


Committee revised and = pre 


thods for 


Room In 


Utilization and 


covering uniform me 
computing nd presenting 


Coefliimnents of 


deves, 
Maintenance Factors. This report was 
vweepted by Council and referred | 
the Publheations Con ittee. The stand 
irds set by this report have heen used 
bw the thee In preparing the 
revision of Seetion 8 of the TES Light 
ing Handbook. In addition to the lat 
ter pre jeet, the C'ommittes eontinues 
reneral study of lighting ecaleula 
tho witt View to preving their 
‘ ‘ and se fulness 
lighting 

Miller, Chairman 

Following a reeomendation of last 
ear ittee, available LE.S. pub 

‘ were sted im severa 


ENGINERRING tl 


eans of pub 


il the excellent reterence data 
ine lughting Courses” developed by 
tees of the Sorrety were broug 
¢ attention of the entire member 
hip Increased mmterest in this refer 
t mate and s se ndicated 
yy thre toe ders received at 
headquarters The demand tf the 


retary 1949.50 


Courses” 


“Lighting was particularly 


gratifying, »s there were 635 ordered 


during the year 


Tentative outlines for an “Advanced 


Lighting Course” were considered but 
further study as to the form and sub- 
ject matter is reeommended. 


A survey as to the availability of 


illumination courses in colleges and 
universities was started and will con- 
tinue until a complete record is ob- 
tained 

The joint Sub-Committee, LES 
and U. S. Public Health 


prepared the first draft of a pamphlet 


Service has 
on “How to Make a Lighting Survey” 
have been 
the 


suggested 


and the several chapters 


distributed to members of Sub- 


Committee for review and 


ion of 


Follow ing coordina 
full 


representatives of the 


revisions 
this 


Sub-Committee 
Sub-Com- 


material, the 


mittee on “Pictorial Representation” 
full 


the pamphlet and discuss 


will meet to reach agreement on 


the text of 


the extent and nature of the illustra- 


tions which will be prepared by the 
U. S. Publie Health Service. Last 
vear’s Sub-Committee on “Pictorial 
Representation” submitted two pos 


stble 


nition of 


approaches to the pictorial defi 
illumination terms and these 
discussion at the 


Sub 


will he the hasis for 


fortheoming meeting of the two 
ome 

Several Sections and Chapters have 
reported excellent attendance at illu 
mination 


LES 


reported ire 


courses sponsored by the 


local Education Committees, 
Alen 
by LES. n 


ind Engineering students, 


numerous lectures 
Architectural 


all of which 


embers to 


have been well received. In many in 
stances requests were made to repeat 
these lectures before next  vear’s 
classes This growing interest in illu 

ination and the desire for more in 


formation expressed by those outside 


our mem be rship is a ehallenge to the 
Seciety cannot be 
should take 


unity 


iwnored See 


tions and Chapters advan 
to educate 


illu 


tage of every opport 


the uninformed on the subject of 


mination 


lLightina Vaintenance 


D. C. Freeman, Chairman 
In the first vear since its establish 
ment this new committee has been lay 


ing the ground werk for the prepara 


on of a guide for eonducting mainte 
nance studies. I expected these 
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| ar 
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tects has not 
ever, the revision of the text on In rs 
Lighting, Seetror 10, hould 
provide a basis for the arehite 
tural manual. A different approach is of 
but much past year. Through ths 
. 
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the 


the application com 


studies will be carried on under 
jurisdiction of 
mittees in different parts of the coun 
try under a range of atmospheric con 


ditions and using various luminaires 


Lighting Study Projects in 
Educatwnal Institutions 
R. C. Putnam, Chairman 
The committee continued its review 


of seeing and lighting problems in 
educational institutions in the selected 
fields for 
Brightness Conditions in Educational 
Environments, Chalkboards, Student 


Scholarship 


study projects, including 


Vision and and Visual 


Problems. 


Lighting Study Projects m Industry 
E. W. Fowler, Chairman 


This committee accomplishes its as 
signments chiefly by correspondence 
One meeting, however, was held during 


the fiscal year with only two of its 


members absent. The general prob 
lems of the assignment were discussed 


laid 


work 


for expanding sub 
committee the Rubber, 
Paper and Pulp, Mining, Synthetic 
Fabric, Industries. 


Negotiations are under way tor 


and plans 


such as 


Cotton Processing 


ing these sub-committees, 


Instructions and guides for Indus 
try Committee studies and reports 4s 
developed under past-chairman Mar 
shall N 


the basis of approach in attacking the 


Waterman continue to form 
lighting problems and formulating the 
reports 

The following reports have been a¢ 
Engineer 


cepted by the IHuminating 


ing Society during the fiseal year 
for Bakeries 


for Canneres 


Lighting 
Lighting 
The Handbook 


requested this 


Revision Committee 
committee to work on 


10-104 to 10-137 


established un 


revision of Section 


A sub-committee was 
der the chairmanship of M. N Water 
+} 


man and with the cooperation of the 


various Study Project chairmen has 


made excellent progress 
Status of individual study projects 
is as follows 
Cleaning and Dyeing A newly ac 


tivated committee promises to get 


under way with an aggressive ap 
proach to the problen 

Fluid Milk Inactive 

Foundries 
held 


A preliminary 


Seven meetings have 


with one more seheduled in 


draft 


heen 
1000 


has been 
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General Committee 


this 


reviewed by the 


and returned to committee with 


suggestions. A revised report 18 ex- 
pected to be available for approval by 
the General Committee in the Fali ot 
1950. 
Laundries—Two meetings were held 
Test 


laundry 


commere ial 
Final 


American 


installations m 4 


eompleted 


the 


have bree n 


work is being done at 


Institute of Laundry and Cleaning 


ex pected to be 
the 


The research report ts 


given to General Committee in 


jatter part of 1950 for review 
work has 


Leather Prelimimary 


been done and received by the General 
Committee. Completion of work held 


up because plant under study closed 

Efforts are being made to form a new 

committee to complete the study 
Printing Three committee meet 


ings have been held to date. Some field 
work 
Printing Office on proof room lighting 
for 


considered for trial installation 


has been done at Government 
being 
Proof 


report may be available 


Lighting hnotype area 15 


room lighting 


byw the end of 19050 
Vetal 


pre pare & 


were 
the 


Sheet Two meetings 
held to 
Handbook 
April 26, 


made 


revision for 


which was submitted on 


1950 Photographs have 
readings 


The 


complete its 


been and brightness 
taken 
committee 
in the Fall of 1950, 

Mills—-Part 1--Open Hearth 


Report was approved by General Com 


covering shear operation 
expects to 
study 
Steel 
mittee—submitted to Couneil for 
tion on final acceptance 
Lighting \ 
deal of study has been given this broad 
The dratt 


con pleted and distributed to the 


Supplementary great 


subject second has been 


sub 


eormmittee membership Re port 18 


prot sei for submission to the General 


Committee the end of 1050 


Textile 


progress 


prior te 
Industry No report of 
New has 
Plans to 
draft during 1950-51 fiseal vear 
work 
way will be expedited to completion 


able to 


committee 


Woeedworkimg 


been formed have initial 


It is hoped that now under 


and that the Society will be 


find the manpower to expand new as 


Many 


lighting 


gaps of important 


signments 
ndust rial ipplieations are 
ipparent Solutions to these should be 
Nation in 


Study 


valuable to the 
The L 
Projects in Industry Committee would 


exceedingly 


peace or war ghting 
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appreciate the active interest of all 


membership in being 
industry 


the Society's 
alert to 


study of lighting problems not already 


opportunities tor 


covered. In various areas of the coun- 
try there appear particular concentra- 
tions of types of production such as 
woodworking, paper 
would 


appreciate any suggestions and offers 


textiles, rubber, 


and pulp, ete. The committee 


of cooperation which can be made 


Lighting Study Projects m Publi 

Buildings and Private Institutions 
Robert S. Rogge, Chairman 

resulted 


No study reports 


this committee’s work but defi 


project 
trom 
nite progress was made in the form of 
reorganizing the specific duties of the 
which carry out 
The 


a clarification of 


four sub-committees 


the actual investigations re-or 
ganization included 
the intent of Lighting Study Projects 
Reports as compared to Recommended 
breakdown of the 


the 


Practices and a 


specific assignments of sub-com 
mittees 

Following is a tentative list of the 
various assignments to be carried ont 
by the sub-committees, The intent is to 
have areport submitted as each assign 
ment is completed re ther than hold up 
material awaiting completion of all 
assignments 


Hotels: 


lobby, ballroom, 


Lighting im guest rooms, 


dining room, kitchen, 
lounge, meeting rooms, corridors, wrt 


ing rooms, emergeney lighting 


Lighting in Auditoriums and 


Churches: auditoriums, Sunday school 


rooms, pulpit or altar, apse, chancel, 


transept, nave, aisle, choir, niche, 


lighting 
Hospitals; 


rooms, laboratories, private rooms and 


emergency 


lightma operating 


wards, mental wards, waiting rooms 


and lobby, solarium, kitchen, laundry, 


color conditioning, corridors, emer 


gency lighting 

Lighting in Theatres: lobby or foyer, 
auditorium, stage, movie screen, dress- 
aisles, ticket booth, hall and 


stairways, emergency lighting 


ing 


Nomenclature and Photometru 
Standards 
iH irri« 
The 


ing the pas 


Reinhardt, Chairman 
activit the committee dur 
directed to 


The first 


an effort to work out an accept 


vear were 


wards two major projects 


was 
between present 


able com promise 
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nomenclature for photometne and 
radiometric terms and the changes 
suggested by the Somety 
America as more suitable to their 
needs in certain areas. The American 
Standards Association looks to the 
Illuminating Engineering So wty as 
proprietary sponsor of nomenclature 
in these flelds and, therefore, the Som 
ety has a responsibility to work with 
other groups who make extensive use 
of radiometric and photometric terms 
Encouraging progress has been made 
and a compromise which, it is believed, 
will adequately meet the needs of both 
groups has been approved by the No 
menclature Committee 

The second project ts the expansion 


of the official nomenclature to in lude 


definitions for more of the terms used 
in the working voeabulary of lam: 
nating engineers. This project is being 
earried out in cooperation with other 


Soriety Committees eovering the vari 


ous flelds involved. Most of these con 
mittees have been obliged to give 
priority to ther work on the revision 
of the TES Lighting Handbook, but it 
is believed that a start in the right 
direction has been made and that re 


sulta will be forthcoming 


Office Lighting 

CGieorge P. Wakefield 

The committee ander the leadership 
of John Neidhart as Chairman of the 
Handbook Revision Committee has 
heen working continuously on the 
Handbook revision of the Office Light 
ing Section At present the third 
draft has been completed and will 
shortly go to committee for action 

The eommuitte has gone on reeord as 
accepting reflectances of per 
cent plus or minus five per event for 
office furniture, machines and equip 
ment 

In order to void the divergenmes 


hetween the American Standard Pra 


tive of School Lighting and the Re 
ommended Practice f OMee 
the committee unatr rly re 
mended the discontinuance of Turther 
actiot n ! he he 
Practice approved by the 
Standards Associatior 

In « voperatian with the ¢ tee 
on IDumination Perfor nee Rees 
mendations, a general pia brght 
ness and zone pect ions has bee 
desided on which presumahiyv w 
future data for reeognition by the 
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zones to further elanty 


A meeting was held at headquarters 


IES Lighting Handbook 


Handbook Revisi 


world and prepared 


publication in 


of the 1950 South 


Interwor Lighting 


»> was held on Mareh 28 and 2 
tive was to complete a study 


on the applieation of fluorescent lamps 


The second objec 


To survey the whole field of lighting 
to determine and report on subjects 
whieS require scientifie verification 
and development through research 
Machinery has been set up to deal 
with items 1 and 2, with the ecoopera- 
tion of the headquarters’ staff. The 
present status of this activity is that 
123 leading educational organizations 
were approached for information on 
their current research in the light and 
lighting fields; 90 rephed, and a bul- 
letin was prepared showing the na- 
ture of the research and the depart- 
ment condueting it, ete.; which Walle 
tin has been mailed to all of the in- 


stitutions originally approached, so 


that all are now generally aware o 
what research has been reported in the 
light and lighting fields. The Society 
has been the recipient of congratula- 
tory praise by some of our University 
correspondents, for undertaking this 
service. As a further step a news ar 
ticle has been prepared describing this 
activit 4 offering copies of the bul- 
letin to all interested 

At the present time an effort is be- 
ing made to enlarge the coverage of 
research activities in graduate schools 
to the eniire English-speaking world; 
and it is planned to include a survey 
of visual research now being conducted 
by non-edaeational institutions in the 
ULS.A. wad Canada 

An attempt to work out item 3 was 
made by sphtting the committee into 
two sub-committees. Sub-committe A, 
under the chairmanship of Professor 
il. O. Warner was asked “to identify, 
by means of a survey of the whole field 
of lighting, external to the Society, 
subjects which require seientifie veri 
fieation through research.” Sub-Com 
mittee Ii, under the ehairmanship of 
Svivester Guth, was asked “to iden 
tify, by means of a survey of the So 
eiety’s technical committees, those 
subjects that most urgently require 
serentifie investigation verifica 
tion.” 

Neither sub-committee was able to 

ike much progress in the short time 
intervening between appointment, and 
attendance at the general committee 
meeting for the purpose of preparing 
this report; but the research needs un 
vy both committees turned 
out to be similar. Under the heading 
of “basie” information needed are data 
dealing with the action of the visual 


sense, all the way from the reception 
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A.S.A. The chairman feels that more 

factual data are necessary in the re i 
these brightness limitations before at : 
tempting a new Office Recommenda- 
tion 
4 Protective Lighting 
J. W. Lee, Chairman | 
on June 27th, and assignments were ; 
given to each member of the commit ; 
’ tee for revision of a section of the ie 
These revi 
; sions will be reviewed by the various : 
members of the committee, and the 
complete report submitted to the ES 
Committee 
Proaress 
Alston Rodgers, Chairman 
The committee maintamed contact 
: with the art of iwhting throughout 
the a vearly re 
view of the ents in the. Art 
of Lighting for 
MINATING ENGINEERING. This review y 
. was given a dramatic presentation as 4 
one of the features: 
ern California National Technical am 
Conference, at Pasadena. 
Public Conveyances, 
E. W. Beggs, Chairman 
A two-day meeting of the commit 
=: to railway ears, buses, ete. That was 
‘ done and it has been written up ima 
preliminary report 
tive was to revise the section of the ; 
IES Lighting Handbook. Two drafts ; 
have been made the second is now 
; being reviewed 
Researel 
H. L. Lewan, Chairman 
ee The Committee’s interpretation of 
pri the reetive governing its activities ts 
as follows 
sur ind repert on current re 
search dealing directly or indirectly 
with 
ition of light 
eation of lighting 
effect of ght and lighting upon 
hehavior omfort health and 
safet f human beings 
rdinate various researches af 
; feeting ght and lighting currently 
being conducted by various agencies. 
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of light at the cornea, to the final eval- 


uation of the information abstracted 


by the neurocortical system. Under the 


heading of “applied” information 
needed is amplification of performance 
levels (such as 


data on illumination 


extension of Weston'’s work, and veri- 
fication of it), and data on what con 
stitutes an optimum response of a hu 
man being to a visual stimulus, «.-., 
under what lighting conditions does an 
feel 
clearly, enjoy maximum comfort, have 
forth the least effort, and in 


general, integrate his lighting response 


individual most secure, see most 


to put 


with all his other current responses to 
his environment, in the most effective 
way? 

Most of the information needed can 
only be gained by research personnel 
outside of the field of lighting; and by 
research activities that must be carried 
on at levels beyond the equipment and 
training of members of the lighting 
fraternity. 

The committee recommends to Coun 
cil that a new feature be included in 
ILLUMINATING 
“Abstracts of 
that the 


kept abreast of research developments 


ENGINEERING, namely, 


Current Research,” in 


order membership may be 
that affect them, by having such devel 
opments reported to them in language 


The 


also recommends that the British, Aus 


they can understand committee 


tralian, French and other friendly So 


eleties serving the field of illumination 
receive copies of the bulletin giving 
summaries of current research, each 
time the bulletin is re-issued. Finally, 


the committee suggests that the list of 
research topies received by the con 

mittee be made available to educational 
institutions in the form of suggestions 


for theses, or dissertations. 


Residence Lighting 
E. W. Commery, Chairman 
Based 


members, 


upon studies by committee 
two reports were prepared 
Musi 


These 


Levels of 
Piano 


and Hand Sewing in the Home 


Recommended 


giving 


mination for Reading 


reports were presented at the June 


Council meeting and accepted by 


Couneil’s letter ballot 


During the current fiseal year a 


sub-committee completed its report, 


Contemporary Lighting in Modern and 
Traditional Interiors. Written in lay 


for members, decorators 


men's terms 


and architects, the report is profusely 
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ele- 


illustrated, demonstrating how 


ments of modern lighting can be in- 
corporated in traditional and modern 
This 
Council’s approval at the June Coun- 


interiors report also received 
cil meeting and began appearing (Part 


1 of 3) im ENGINEER- 
ING in the September issue. 

Also approved by letter ballot after 
presentation at the June Council meet- 
“The 

the 


Home and the Location and the Extent 


ing was the committee's report 


Functional Visual Activities in 
of the Associated Areas to be Illumi- 
nated,” this section to replace Appen- 
dix B in the present report “Lighting 
Recommendations for 


Installed 


Performance 

Portable and Residence Lu 
” 

minaires 

the 


the complete review 


A major accomplishment of 


Committee was 
and revision of the Residence Lighting 
Section for the » edition of the TES 


Lighting Handbowk 


Sports and Recreasional Area Lighting 
RK. J 
The committee's scope adopted this 

differs the 


previous taking 


Swackhamer, Chairman 


vear from assignment in 


years and the new 
scope which is quoted below the com 
mittee has made considerable headway. 

“Develop current recommended prac- 
ties for lighting and 


sports recrea 


tional areas; study techniques of ap 
plication ineluding effects on player 
performance and spectator visibility, 
and report thereon.’ 

The committee has worked very dili 
gently on the assignment. A tentative 
Recommended Practice was submitted, 
and was reviewed by the Technical Di 
rector, After a few minor changes and 
additions were made it was submitted 
to Couneil 
additional 


There is considerable 


work that this committee can and will 
do, such as studying individual appli 
eations and deve loping amore thorough 
understanding of vertical and horizon 
tal footeandles as applied to sports 


nd recreation lighting, spectator re 


quirements, ete 
Sfore Nighting 
D. P.oCaverly, Chairman 
The projects the 


Store Ligtting Committee included a 


undertaken by 


revision of the section on Store Light 
IES Handbook 


revision of Reeommended 


ing ion the Lighting 


and a the 


Practice on Store Lighting 


Annval Report of the General Secretary 1949 


At the first meeting, both of these 
tasks were discussed. In the opinion 
of the committee members the major 
difficulty 
Store Lighting in the Handbook is the 


with the present section on 


fact that the halftone illustrations are 
particularly poor. Also, it is believed 
that there are many. new concepts of 
store lighting design which are not in- 
eluded in the existing section. Conse- 
the 


discussed in 


illustrations 
first 


draft has been prepared with new il- 


quently, copy and 


were detail and a 
lustrations, and is at the present time 
under consideration by all committee 


members 


Standards of Quality and Quantity for 
Interior Illumination 
L. E 
The efforts 


were directed toward the completion 


Barbrow, Chairman 


committee's principal 
of a report intended to assist the ap 
plication committees in setting up ree 
ommended levels of illumination. As 
the year closed this report, Number 5, 
“Performance as a Criterion of Quan- 
tity of Illumination,” had been circu- 
lated to the Couneil for consideration 
at the first meeting in the new admin- 
istration. The committee also has com- 
pleted a of Section 2, Light 
and Vision of the [ES Lighting Hand- 


book 


revision 


Street and Highway Lighting 
RK. M. Zabel, Chairman 
The 

Surfaces under the Chairmanship of 

F. D. Wyatt has continued its 


Research Fund sponsored work on the 


Sub-Committee on Pavement 


reflectance characteristics of pavement 
Prof. J. O. Kraehenbuehl of 


the University of Illinois, who is earry- 


surtaces 


ing on this research project, has com- 


pleted development and construction 
of the automatic measuring equipment 
compiling readings on 


and is now 


samples selected by the committee 

The 
tion, H 
active in preparing the Street Lighting 
the new Institute of Traf 


Handbook 


Sub-Commitiee on 


Sub-Committee on Coordina 


F. llgner, Chairman, has been 


Seetion of 
fie Engineers’ 
1 he 


Standard 


Ameri- 
the 


heen 


the 
Practice, under 
Rex 
especially active during the past year, 
The efforts on this 


project are nearing completion. Pres 


can 
Chairmanship of C. H has 


Sub-Committee’s 


ent decisions retain the basic lumina 


tion requirements of the existing 
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Standard Practice. Alterations in the 


Practice as they are now planned are 
interest of greater 


in the accuracy, 


understandability and simplifieation 
The majority of a two-day April theet 
Main Committee at Phila 


delphia was devoted to this subject 


ing of the 


The Research Sub-Committee with 
K. M. Reid as Chairman, has made 
arrangements with Prof. R. C. Patnam 


of Case 
undertake 


Institute of Technology to 


laboratory studies of dis 


comfort glare under street lighting 


conditions. Excellent progress is being 
made 

A new Sub-Committee to study and 
report on the ilumination of roadway 
signs has been appointed under the 


Hays 


Chairmanship of J 


The Sub-Committee on Program 
and Publicity, under the Chairmanship 
of D. W. Rowten was instrumental in 


the presentation of five 
l wht 


it the Pasadena Technical 


encouraging 
papers in an interesting Street 
ng Session 
onterence 
The 
the Street Lighting Section of the TES 
lighting Handbook under 
that ship of G. F Korten, 


pleted its task by presenting the n 


Sub-Committee on revision of 


the Chair 
has con 
nu 
script to the Chairman of the new 


Handbook C 


The Sub-Committee on 


Study As 


sgnments on Aeenlent Surveys was 
combined with the Sub-Committee on 
Publi Lighting and Traffie Safety, 


both urder the ¢ hairmanship of 
(ilass 
A task committer 


manship of R. M 


under the Chair 


Swetland prepared 


a chapter on Street Lighting for Inter 
national City Managers Association 
This material has just appeared in 
their handbook on Municipal Public 
Work Administration 

Mr. ©. P. Ortheb, a member of the 
committee, served as the socrety repre 
sentative on the Highway Researe! 
Board and the Committee on Utilitue 
and Trees of the National Shade Tree 
tere ‘ 

Dr, R. M. Zabel, Chairmar tl 
ittee discussed treet 


7 tnnual Report of the 


and its application to their specific 
problems with the American Bridge, 
Tunnel and Turnpike Association 
Following the Pasadena Technical 
Conference the Committee held a joint 
the Technical 
Pacific 
Highlights of 
the 


paper on 


with 
the 


Association 


two-day meeting 


Sub-Committee of Coast 
Electrical 
the meeting 
Standard 


fluorescent lighting of intersections 


were disevasions of 


Practice and a 


Television 
Hi. A. Kliegl, Chairman 
Newly established this year the com 
mittee undertook the planning of a 
program under its joint objectives of 
the 


television 


studying and reporting lighting 


for production of programs 
and for the optical reception of tel 
vision programs. Two subcommittees 


were formed: one on Lighting for Pro 
Television Programs under 
Chairman R. L. Zahour, and 
Lighting for Television Reception un 


Chairman E. W The 


latter held one meeting in July and 


duction of 
one on 


der Commery 


mapped out a program of study. Sev 
eral vision researchers have made pre 
ind laboratory 


liminary studies more 


study is planned 
The task group in the Lighting for 
Program 


Production of Television 


Committee met three times and has de 
“Current 
Pro 


ich is being presented to 


veloped entitled 


Lichting Practice for 


report 
Television 


duction” wh 


Couneil at the December Council meet 
ng 

As the vear drew to a close, it was 
decided to cooperate closely with simi 
lar activities in the Somety of Motion 


Picture and Television Engineers 


edures for Illummation 


Testing Pr 
( 


Ray P 


Teele, Chairman 


The committee started the year with 

five projects under consideration 

I uration of a guide for field measure 
ments of floodlighting 

reparation of a guide for field ‘measure 
ments of street and highway lighting 


(ieneral Secretary 1949-50 


Review for 
metric testing of floodlights and nar 


revision report on photo 
row beam projectors. 

Review for revision report on photoelee 
trie photometers 

Review for revision that section of the 
IES Lighting Handbook pertaining to 


testing procedures 


The first two had so much in com- 
were combined into a 
IES Guide for 
Part I 


mon that they 
single guide entitled, 
Outdoor Illumination Tests 
Street and Highway Lighting; Part 
Il Baseball Football Fields 
(Other Sports Areas). This was sub- 


Guide 


and 


mitted to Council and accept 

The third “IES 
the Photometric Testing of Floodlights 
of 10 to 160 Total 
Spread” was submitted to Council and 


project for 


Degrees Beam 


approved by letter ballot 


No work 
of the 


was done on the revision 
report on photoelectric pho 
The the IES 


Lighting Handbook being given prior 


tometers revision of 


ity over this iten A revised section 5 


of the Handbook was prepared and 


sent to the Handbook Revision Com 
mittee, 

The “Spee fications for Testing 
Lighting Equipment, Section 1, Speer 
fieation No. C-1-1940, Luminaires for 
General Lighting,” which was pub 


lished in ILLUMINATING ENGINEERING, 


Vol. XXXV, No. 3, March 1940, was 
revised to take into consideration the 
“ring-type” luminaire. This revision 
will be submitted to Couneil. 

A project which the committee has 
had in mind for some time is a round 
robin test of fluorescent lamps The 
methods given in IES Guide for 


Testing of Fluorescent 
1949 are to be 


the various testing laboratories 


Photometric 


Lamps followed by 


Groups 


of lamps have been seasoned and are 


at the first laboratory where measure 


ments will be made 

The committee also reviewed for re 
vision Section 40 of ASA Z7. This 
was done at the request of the LES 
Committee on Nomenclature and a 


summary of the suggested changes has 


heen sent to this committee 
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Summary of Council Executive Committee Action 


The Society's Council Executive Com 
mittee held its first meeting of the new 
administrative year on November &, 
and, Ohio 


President; E M 


1950, in Clev Present were: 
Walter Sturrock, 
Strong, Vice-President; 8. G 
Vice President; A. H 
R. F 
surer; A. D. Hinckley, Executive Seere 
tary; and R. N. Green, H. A 
and F. E. Mueller 

Action was taken, on the 
Board of 
to elect to Society membership, 
and 13 Student 


plete list of which has been published in 


Marwaring, Gen 


eral Secretary ; Hartenstein, Trea 


Lawrence, 


recommenda 
Examiners 
73 Mem 


Members, a 


tion of the General 


bers, com 


the back pages of this issue of the Tek 
east Section. Other changes in member 
ship, bring the current totals to thos 
shown in the following tabulation 
Septem ber 30, November 8, 
1950 1950 
Total Membershiy 
+3 Members Emeritus 
40 Fellows 40 
1610 Members 1491 
5005 Associate Members 5087 
Student Members 


In ludes @ Fellowes of the Society 


The further 


Standing 


Committee gave study to 


and technical committee ap 


pointments, confirming a number of ad 


ditions and other changes in committer 


rsonnel 


LOCAL ACTIVITIES 


k. M 


Activities Committee reported on the 


Strong, Chairman of the Local 


pro 


eedlure being followed appointing 
Local Representatives to carry on the 
Society's objectives in numerous cities 
and towns throughout the U.S. and Can 


ada, working in close contact with the 


Regional Vice Presidents and the See 


tions and Chapters 


Sturrock deseribed his plans 


President 


for attending the Regional Conferences 


seven of the Societw'’s Re 


that he 


scheduled in 


gions, indicating plans also to 


a number of Sections and Chapters 


travels He 


visit 


in the course of his indi 


cated that efforts have been sueceasful in 


coordinating the dates of Regional Con 


ferences during the current year, reeom- 


time that insofar 


mending at the 


DECEMBER 1950 


Hibben, 


of Re 


gional Conferences be planned two years 


is possible dates and locations 


in advance. Diseussion on the subject of 


assistance to new Chapters concurred 
with the approval of the Committee on 
the President's Address to the effect that 
all possible aid should be given new Chap 


This 
Activi 


ters following their establishment 


matter was referred to the Local 


thes Committee for action 


Northeastern Region Holds 


Referring to the recommendation. that 
See 


tions and Chapters be elected for a two 


two Board Members in each of the 


year term, President Sturrock noted the 
concurrence of the President's Address 
Committee on this recommeudation. Dis 


cussion covered the possibie advantages 
in long term experienced Board Members, 
and on the other hand the advantages of 
Action 


matter to the 


more rapid turn over was taken 


to refer the Committee on 
Local Activities for further study as to 


final recommendation, 


Autumn Conference in New York 


Planners for next spring's scheduled 


Regional Conferences have a chance, 


this vear, to look over the experience 
of one Region for successful ideas. The 
first LES. Regional Conference of the 
1950-1951 season took place in New 
York City, October 26 and 27, under 
the auspices of the Northeastern Re 


gion the autumn timing in iteelf ar 


innovation 


In the past s veral vears all of the 
Society's Regional Conferences have 
grown to “convention” proportions The 


most successful ones have required the 


same “convention” type of committer 


advance planning. Serious 


hard paid off 


stern s Regional Conference 


structure and 
for 


The 


planning and work 
Northes 


papers program was of exceptional value 


housing 
effort 


wide range of interests; 


to a 
transportation entertainment 
handled 


lessly 


Tex Ipeas Worrn 


1. The 


= 11” 


printed program of attractive 


format was also attractively 


available in simply phote 


offset the 


pocket siz 


original in reduced siz 


Mimeographed sheets listing worth 


installations to visit after 


lighting 


the days’ 


whik 


sessions were given to all visi 


tors at the conference 


+. Members of the Section conducted 


Post Convention tours the following Sat 


urday, to see the city’s best examples of 
planned lighting 
North 


eastern Region competed for a certificate 


4. Sustaining Members of the 


award for the most outstanding display 
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panel. These interesting displays were 


set up in the foyer leading to the Statler 


Hotel auditorium in which technical ses 
sions were held, and reeeived much at 
tention from delegates during the two 
day meeting 


». Lancheon tickets purchased from the 


Statler Hotel in advance were included 
with the Conference fee, providing a con 
venient and quick method for delegates 
to lunch together on the conference 


premises 


6. Representatives of five different util 


ity companies in the Region reported 


their conducted planned 


different 


how companicos 


lighting each each 


with 


programe 
ideas 


for “My 


rich 
7. A 


Job an 


new 
Most 


ly “stolen” 


contest Interesting 


alre from 


idea 
other Regions, but well worth extending 
conferences 


to all 


Three wsers of lighting—customers to 


discuss d why he chose 


you the lighting 
he did. A show of hands vote indicated 
delegates would find such diseussions of 
even more value possibly, than the same 
subject from a lighting man 

Match folders promoting the LES 
National Technical Conference to be held 


August 26.30, 1951, Hotel Shoreham, 


Washington, D. ¢ 


1). One bundred tickets to “South Pa 
cifie” and an additional 100 tickets to 
five other Broadway hits were purchased 


by the Conference Committee months 
ahead, for the convenience of Conference 
visitors. This iden may be peculiar to 
New York meetings, but adaptable else 


where as well 


791 


. 
. 
: 
it 
3 x 
4 = 


OPENING SEBSION 
Features of the opening session, m.c.'d 
O'Shea, New York Section 
Chairman, included addresses by Walter 
Sturrock, LES President, 
Richard G. Slauer, Northeastern Regional 


Viee President, and J. ¢ 


by Carroll 


National 


Forbes, Con 


ference Chairman 


Two ceremonies of special interest also 


were a part of the opening 
One was the presentation of the C.C_N.Y 
Student Branch 


Abraham Abrahamowitz, faculty advisor 


program 


Charter to Professor 


for the new LES. Student Branch at 
City College of New York. The Charter 
was presented by Regional Vice Presi 


N.Y 


thur Sealman and Jacques Slesinger also 


dent Slauer, with C4 members Ar 


participating in the presentation 


Honowarny MeMerxsuir PResen rep 


ro De. 


A most impressive feature of the open 
was the 


ing session presentation to Dr 


Ward Harrison of a certificate of Hon 
orary Membership in the Illuminating 
Engineering Society, London, British 
counterpart of the Society in this coun 
try The presentation was made by the 
President of the British Society, Mr. L 


J. Davies, Direetor of Research, Thomp 


son Houston, Ltd, who was visiting this 
country at the time of the Conference 
In making the presentation of this 
highest honer which can be awarded by 
the British Society, Mr. Davies stated 
that no other American has been so hon 
ored and read the following citation 
“The Council of the Illuminating Engi 


neering Society, being empowered by the 
Articles of Association and the By Laws 
of the Society to 
Member 


eminence in some branch of science 


elect as an Honorary 


anyone who is of acknowledged 


relat 


ing to Illuminating Engineering or who 


by reason of position, eminence or ex 


perience has rendered signal service in 
promoting the objects of the Society, 
providing the number of Honorary 
Members shall not at any time exceed 
mix has conferred Honorary Member 
ship upon Dr. Ward Harrison in acknow! 
edgment of his numerous and valuable 
contributions to the advancement of the 


art and science of lighting and in recog 


nition of the eminence he has attained 


thereby 
was the recipient of the 


Dr. Harrison 


LES. Geld Medal at its Annua 


Conference in French Lick He is a fe 
low of the Illuminating Engineering 
Seciety and 18th President. He was the 
first to receive the honorary degree of 
LDector of Iliuminating Engineering 
awarded him in 1940 by the Case Schoo 
of Applied Seience 

For nearly two decades direct of 
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HONORARY MEMBERSHIP in the Illuminating Engineering Society of Great 


Britain was formally presented to Dr 


Ward Harrison, right, at the opening 


session of the Northeastern Regional Conference, New York City. Presenting the 
certificate for this very high honor is Mr. L. J. Davies, President of the British 
LES. 


engineering of the 
the General Eleetri« 
charge of the 
neering organization 
A luncheon 
Mr Ld 
Walter 


was 


members present to honor Mr 


eluded 


Company, he 


largest 


later held 


Sturrock S 


gress 


Lamp Department of 


illuminating engi 


im the world 


Davies, sponsored by President 


ociety officers 


Davies in 


popular “Parade of Progress” report, o« 


Mr A.D Himekley 

Me 

Me ltt 

Mr W rs k 

M Wakefield 

RM 

Wr ON 

Me Fras r 

PAPERS 

1. The LES I'r 

put on at Pasadena, 

the benefit of deleg 

eust Reg il Cor 
strat was made 

mita Rodgeriar 

Redgers, Chairma 

\ w note th ig? 

I " n Forbes 

interrupting th en 
ghting progress it 
«trat Progre 

as ige 

Ilia I hlanket 


was repeated for 
ites to the North 
ference. The dem 
f course, in t 
fashion by A lator 


of the Committee 
was a very tall 
1 fi war paint, 
nstration to show 
the wigwam Ser 
included 8-foot 
poles, heat lamps 
iTV the tepee 


was in 


in honor of 


and 


omm 


be unplugged before he could leave the 
stage 

Lighting and Color — Three promi 
nent users of light discussed his choice 


of light sourees for merchandise and dis 
Day 


serving as discussion 


play, with George J. Taylor of 


Brite Lighting Ine., 


leader 

Richard C. Beleher, architeet of the 
R. H. Macy department store demon 
strated with colored sports shirts why 
he found that, in one particular branch 
at least, 40 watt standard warm white 
fluorescent eliminated completely mer 
chandise returned because of color dis 
appomtment 

Robert I Mvers, Mohawk Carpet 


Mills, outlined his company’s experience 


im studies on the best type of display 


lighting. He noted that a survey showed 


wr the first basis for choice in buying 
carpets, and said they had found color 
dissolves past 45 footeandles of light 


was of the order 
the 


will be 


His recommended value 
of 25 


Incandescent 


footeandles, 12” from floor 


lighting recom 


mended for display rooms, he said, as 


long as its use in homes is more preva 


lent than fluorescent 


L.. 8. Harrison, consulting engineer of 
Art, New York 


several paintings, 


Metropolitan Museum of 


demonstrated with 


why a combination of incandescent and 
fluorescent sources gave the most faith 
ful reproduction of color for art exhibi 
tion 


Contemporary Lighting for Modern 
and Traditional Interiors, « 


Residence 
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LIGHTING PROGRESS in the wigwam, 
as shown at tiie Northeastern Regional 
Conference. 


Lighting Committee report designed to 


be of especial value to decorators and 
whe de 


Fahs 
Corp., 


practitioners, 
Miss Myrtle 
Electric 

who was Chairman of 
the study 


home lighting 


scribed in detail by 
bender, Westinghouse 
Bloomfield, N. J. 


the Sub Committee making 


The 60 page booklet described will be 
availa'le from 1.E.8. Headquarters soon 
after ‘he first of the year 


4. Fluorescent Lighting in the Home 
from the viewpoint of the smaller budget 
was ably presented by Miss Lillian Eddy 
of General Electrie Co., 
ment, New York 

5. Planned Lighting, with the keynote 
address by Ralph P 
of the Better Light Better Sight Bureau 


Lamp Depart 


Wagner, Chairman 


opened a most interesting session, in 
which five 


scribed their companies’ programs 


representatives de 


Par 


utility 


ticipating were: 
& 
Power Co., 


Rockland Light & 
A. R. Hampsey, Duquesne 
Power & Light Co., Pittsburgh, C. D 
Hollister, Niagara Mohawk 
Albany, N. Y., W. J. Schmidt, Long Is 


Taylor Barr, Central 


Te llefson, 


Power Co., 


land Lighting Co., 


Hudson Gas & Electric Co, Poughkeep 
sie, N. ¥ 

6. Luminous Ceilings Combined with 
Radiant Heating, was discussed and 


Domina Eberle 
and L. F 


Products 


demonstrated by Dr 
Spencer of Brown University, 
Martin of the Martin 
Co., Ine., Sommerville, Mass 
7. Mercury Lighting 
tion and Other Improvements, by J. R 
Jones and W.S. Till of the Westinghouse 
Electric Corp., Bloomfield, N. J., 
strated the 


Electric 


(olor Corree 


demon 


recommended type of mer 


eury lamps for various industrial appli 
cations 


8 Analysis of Glare Appraisal Systems, 


by L. Crouch, Technical Director of 
LE.S., was a most interesting compari 
son of the glare appraisal methods of 


DECEMBER 1950 


LIGHTING 


Seciety Events 

December 14, 1950 Meeting of LES Na 
tions! Council, Hotel Lexington, New York 
N.Y 

Pebruary 8, 1951 — Meeting of No 
tional Council, New York, N.Y 

March 4-6, 1951 Southwestern Regional! 
Conference, Driscoll Hotel, Corpus Christ 


Texas 
March 19-24, 1951 Pacific Northwest Re 
gional Conference, Spokane, Wash 

April 5, 1951 Meeting of LES 


Council, Chicago, 1 


April 9-12, 1951 -Southerr 


National 


Regional Confer 


ence, Atlantis Hotel, Miami Beach, Pla 
May 9-12, 1951 Canadian Regional Cor 
ference, Chateau Frontenac, Quebec 


Midwestern Regional Con 


May 14, 1951 


ference Hotel and City not vet announced 
May 94-25, 1951 Lakes Regional Cor 
ference, Cincinnati, Ohio 

June 14, 1951 Meeting of LES. National 
Council, New York, N. ¥ 


August 26-30, 1951 
ing Society 
Hotel Shorehan 


INuminating Engineer 
Technical 
Washington, D. 


Contierence 


Industry Events 
December 26-30, 1950 117th Meeting of 


the American Association for the Advancement 


of Science, Cleveland. Ohio 
January 15-18, 1951 Plant Maintenance 
Show, Cleveland, Ohio 


The American Soci 


January 22-25, 1951 


ety of Heating and Ventilating Engineers, 57th 
Annual Meeting, Philadephia, Pa 

January 22-26, 1951 . Winter Genera! Meet 
ing, American Institute of Electrical Engi 
neers, New York 

February 5-7, 1951 National Electric Sign 


Exhibit, Ho 


Association Convention and 
tel New Yorker, New York, N.Y 


February 28. 1951 Inter-Society Color 
Council, Annual Meeting, Washington, 1D. ( 
March 5-9, 1951 Spring Meeting and Com 
mittee Week of the American Society for Test 
ing Materials, Cincinnati, Ohio 


March 12-15, 1951 
Manufacturers Association 
Hotel, Chicago, 


Sign 


- National Electrica! 
Edgewater Beach 


CALENDAR 


The American Society of 
Spring Meeting, Atlan 


April 2-5, 1951 


Mechanical Engineers 


ta, Ga 

April 3-5, 1951 ITth Annual Sales Confer 
ence Edison Electric Institate, Edgewater 
Beach Hotel, Chicago, Il 

April 3-6, 1951 Greater New York Safety 
Council 2ist Annual Safety Convention & 
Exposition, Hotels Statler and Gevernor Clin 
ter New York WN. Y 

April 8-11, 1961..The Electrochemical So 
chety Ine Convention, Washington, 1D. ¢ 
April 30-Miay 4, 1951. The Spring i051 
onvention of the Society of Motion Picture 
and Television Engineers. Hotel Statler New 
York, N 

May 7-1i, 1961 National Fire Protection 
Asso lation Annual Moeting Hotel Statler 
Detroit, Mich 

May 99-12, 1951 Canadian Regional Con 
ference, Chateau Frontenac, Quebee Canada 
May 17-19, 1961 Public Utilities Advertia 
ing Association, Hotel New Yorker, New York 


N 


Week of May 20th, 1951 National Asso 
ciation of Electrical Distributors, Atlantic City, 
N. 

Jane 4-7, 1951 


19th Annual Convention 


June 11-15, 1951 


Mechanical Engineers, Toronto 


June 25-29, 1951 


Edison Electric Inatitute, 
Denver, Colorado 


The American Society of 
Ont, Canada 


Summer General Meeting 


American Institute of Electrical Engineers 
Royal York Hotel. Toronto, Ont, Canada 
August 26-30, 1951 LES National Tech 


nical Conference, Hotel Shoreham, Washing 
ton, 

September 25-28, 1951 Fall Meeting, The 
American Society of Mechanical Engineers, 
Minneapolis, Minn 

October 6-12, 1951 59th National Safety 


Congress & Exposition of the National Safety 
Council, Chicago, 


October 15-19, 1951.-Fall 1951 convention 
of the Society of Motion Picture and Tele 
vision Engineers, Hollywood Roosevelt Hotel 


Hollywood, Calif 


November 12-15, 1951 
Manufacturers Association 
Hall, Atlantic City, N. J 
Movember 25-30, 1951 Annual Meeting, 
The American Society of Mechanical Engineers 
Atlantic City, NJ 


National Flectrical 
Chalfonte Haddon 


Holladay, Harrison, Guth and Fether 


bridge Hopkinson 


My Moser Inrexesrine Jon 


Judges for the contest for ‘‘My Most 
of the 
North 

New 


Conneeticut 


Interesting Job'’ were Chairmen 
three 
eastern Region, 
York; R. M 
and John W 
difficult 


excellent jobs presented, that they named 


Sections comprising the 


Carroll O'Shea, 


Hendrickson 
Young, New England. So 


was their choice from the six 


Top awards went to 


two as 


winners 
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New 


for the lighting of a bank 


Fred Hill, 


Haven, Conn, 


Consulting engineer, 
which had been converted from a church; 
Willard 
Engineering Co., 


Thompson 
Mass., 
lighting of Boston's Museum of Art 


Thompson 
for the 


and to 


Boston, 


Runners up ineluded 
Walsh Store by 


honorable 


Lighting the Jordan 


George L. Ely mention ) 


Fluorescent Cove Lighting in a Church, 


by Frank EF 
Co., Stratford, Conn 


Brown, Day Brite Lighting 


Lighting an Office by Walter 8. Green 
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woo, Serve Bie & Co UY. National Committee, 1.C.1. 


Newark, N. J 


Lighting a Hespitel Bed, by B. F Holds Annual Meeting, New York 


Greene, New York City 


The annual meeting of the U. 8S. Na City, under the direction of Secretary 
onal Committee of the International General R. J. Whitney. Mr. Whitney will 


A complete Ladies’ Program was con ‘ommission on Illumination was held in be assisted by Miss Audrey Wiggins, who 


lucted throughout the Conferer ander =New York City on November 16 Among was formerly attached to the Central 
the direction of Mise Lillian Eddy. Large other 


significant business conducted by Bureau in England 


numbers of visiting ladies took a «igh 


the Committee was the re eleetion of the The committee soliciting sustaining 
sewing boat trip around the island of 1949-1960 officers. Elected to serve again 
Manhattan, visited broadeasting stations 


memberships in LC.1., headed by Miss 


next vear were 


Clara H. Zillessen, reported to the an 


and of course, in the kingdom of mer , 
nual meeting on progress in this connec 
chant princes that is New York, shopped . . Arthar A. Brainerd sited 
| View President Willard €¢ Brown tion. A newly prepared booklet was pre 
with Beetion members as guides peter Louis Barb-ow 
sented, to be featured in two colors, 
A departure fron the conventional — W. Stand T 
titled ‘* The International Commission on 
Presidents’ Night dinner dance, was the It was noted, in connection with the — [)jumination Ite Aims. Its Accom 
‘ Conference party held at the ‘* Village meeting that 45 .delegates and guests plishments. ’ This new booklet is gen 
Barn,’’ a famous N. Y. night «pot in from the United States will make the orally considered the best piece of its 
Greenwich Village trip to Stockholm, Sweden to attend the = ind since the founding of the organiza 


innval sessions of the LCI. to be held gion in 1900 


Com MITTEE there from June 25 to Jul 951. O . 
y 4, 195) Considerable expansion of the work of 
these, 25 will be official ‘legates repre 

The effortiess manner in which 252 the was indicated during discus 

4 senting every branch of the lighting in 
; delegates and questa enjoved such an * x sions at the meeting. Nineteen countries 

outet anding Conference, was due to the Feehnical papers by five promi 
ment American lighting experte have are now represented by national com 
efficiency and efforts of the following at Stock mittees. In addition, it is anticipated 
people, and 42 members of their commit that Finland will be admitted at the 
teos holm. The papers selected include: ‘* The 

Stockho “ : 

Engineering Evolution of the Fluores Stockholm meetings National commit 
Richard @. Mleus Regional \ President tees are now being formed in Israel, Ire 

nt Lamy by Dr. E. FP. Lowry, Sy! 

C Porbes ‘ fer Cha " . tes Inc.; ‘*Space land and Brazil 


- Coneepts of Lighting,’’ by R. G. Slauer In recognition of the outstanding con 

Attendances of Sylvania Eleetric; ‘‘The Sub tributions made by Dr. C. Crittenden 

~ Ladies’ Enterta jective Appraisal of Brightness,’’ by to the work of the U.S. National Com 

. Ce , etn S. K. Guth, General Eleetrie Co.; ‘‘ Day mittee, and to the work of the LC.I., 
1K r RK Det i ty light in Classrooms’’ by Prof. R. L over a period of many years, Dr. Critten 

ag Riesele, Jr., Southern Methodist Univer den was elected an Honorary Life Mem 

1 Slevin Transportation ity; and ‘*‘ Home Lighting Practice’’ by ber ef the U. S. National Committee 

Miss Myrtle Fahshender of Westing The official announcement of this honor 

house Eleetrie Cory will be made on December 19 at a ban 


It was also announced that new offices quet to be held by Dr. Crittenden’s col 


LES. Represented at 
‘ of the Ll Central Bureau) have be« leagues at the National Bureau of Stan¢ 
U. of N. H. Dedication pacer tos n gues at tior reau of Stand 


‘ 70 Lexington Ave., New York ards in honor of his retirement 


The Ilaminating Engineering Society 


kK 


: CENTRAL New York Chapter featured an outstanding extension meeting this 
contributed by alumni whe were the lat fall, at the Corning Glass Works, Corning, N. Y. Majority of the members traveled 
rofeswor’s students, was aleo turned more than 100 miles to see Dr. W. W. Shaver’s demonstration of new glass devel- 


ever to the University as part of ¢) opments. Shown at the speaker's table at the dinner meeting also featured are: 
ceremonies, The money is to be used for  (L to vr.) Dr. Henry Phelps Gage, Member Emeritus; A. 8. Tylor, Dr. W. W. 
un annual award to an engineering stu Shaver, A. H. Clarke, Chairman of Central New York Chapter, E. M. Strong, 


1.E.8. Vice-President, E. C. Edwards, J. P. Hoxie, and Dr. C. L. Cottrell. 
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. 
cus invited to send a representative to : 
the dedication ceremonice which opened 
Hal i new on dollar 
j structure reeentls vubied to the Co ue 
f Teehnology at the University of New 
Hampahir Mr. Omer W. Bureau, an j 
name? for th ite Professor Albert 4 . ‘> 
tor and inventor, at New Hampshire 
Kingsbury was presented by his family 4 
a 
te Sas dia +} 
{ 
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Last Call for Medal Nominations 


Ga. W. of the 


Medal Committee, has issued the last es 


Beals, Chairman 
inviting all members to send in nomina 
tions for consideration by the Commit 
tee. These must be received by January 
first, 1951, for consideration by the pres 
ent Committee. Each nomination should 
be accompanied by a comprehensive 
achieve 


ield of 


engineering, design, applied i'lumination, 


statement of the candidate's 


ments, whether they be in the 


opties, ophthalmology, lighting research, 
education, or administration and manage 
ment. Nominations should be sent to the 
LES eare of the 


General Offices of the Society 


Medal Committee, in 
In julries 
concerning nominations may be addressed 
to the Executive Seeretary, A. D. Hinck 
ley. 


Back Issues of Transactions Available 


Sets of ILLUMINATING ENGINEERING 


and its predecessor, Transactions of 
L.ES., 


1949 inclusive are available 


from November 1938 to January 
for sale from 
an Iowa Section member. Anyone inter 
ested in obtaining these issues may con 
tact R. B. Miller of the 


and Electrie Co., Davenport, lowa 


Towa Gas 


At the meeting of the Council Execu 
held in Cleveland, Ohio, 


on November 8, 1950, the following were 


tive committee 


elected to membership: 
Capital 

Aasociate Membe 

Walker, A. G., Jr. Robert I 

Roanoke, Va 


CAROLINAS CHAPTER 


Biberstein & Horrle Ine 
CenTRaAL New York CHAPTER 
Members 
Ca y Rebert, Donohoe & Cary Syracuse 
N.Y 
Gott Corning 


NY 


Glass Works, Ce 
Cureaeo 
Members 
Hart, H. A 
Chicago, Il 
Malone J ‘ 
In Chicago, 
Members 


Abre Edward P 


Henry Hart 


Syivania 


cago, 

Benbow, G. I 
Des Plaines 
ner, Donn 
I 


Cohn, Marvir 


Lundber 


cago, 
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Chicage A Pablic Service Electric & 
Perth Amboy, N 
nt Members 
»k Alexander, City 
Chicage New York, N.Y 
W alte City College of New York 
ReCTION 


General Electric Co 
Holabird & Root & Burgee, Ch 
College of New 
Curtis Lighting Corp 
DD. William Fuller Co., Chi NoRTHERN CALIFORNIA 
at Members 
Jr. Chicago Lighting Insti F., Stanford University 
J Stanford University 
Holabird & Root & Burge« Stanford 


U alversity 
NOuT WESTERN 

Members 
Hares G & Son. Toledo, Ohio 
dr Central Light & Power 


ndlay, Ohie 


Onto CHAPTER 


Lieyd Schmidt Garden & 


cago, Il 


versity of Illinois, Urbane 


Blectric Fixture Co 


University of 


Toledo 


Selby 
University of Illinois 
Toledo 


Stevenson Canton Ave 


University of Minois, Urbana 


Zimmerman, J. W 


ledo, 


Abbott Lighting Co. To 


University of Minois, Urbana 


dissociate Member 
Paisley, F r 


Ore 


University of Mlinois, Ur 


Tillman Co, Eugene 


University of Illinois, Urbana 


Richard Orrawa CHAPTER 
< 
Member 


May, W. J, E.G 
CLEVELAND SecTION 


IMinois, 


Tresidder, Ottawa, Ont 


Canada 
Members 


Mayfield. V. The Electric 
ton, Obie 


Oerkyvits, ¢ 


PHILADEL‘ SECTION 
Bales Ce 
Ryder 


Philadelphia Electric Co. Phila 


Westinghouse Electric Cory 
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Whitwell, © 
Cleveland 


Institute of Technology 


Rad: life & Green Lane, Bristol! 


e Ohio Power Ca. Newark 


William 
Philadelphia, Pa 


Garthaus General Electri Supply 


‘ ry 

an NON SECTION 
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Member 
Bassett, J. 
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SacTION 
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Brooklyr N.Y ai 
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Dept Denver 
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Cole 
oF 
Associate Membe 
Hoss State of 
tecta Office, Topeka 


AMERICA SECTION 
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Hut neon, F A Los 
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Kansas, State Arch? 


Kans 


Ange'ce School of 
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CHAPTER Members 
Kresich. JA. aM 
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Roger de 
geles, Calif 
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INDIANA 
Lamp Co. Lee Angeles 


Spectro Lite Ine, Los An 


INLAND EMPine 
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CHAPTER 
Kistner Curtis Wright, Low 
Columbia & Mig ¢ 


Wast Central Arizona Light & Pow 
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ow 
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Chattanooga, Tenn 
Members 
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Canada 
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Student Members 
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Associate Members 
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eneral Electric announces 
conceived improve 


ERE’S the home lighting program that util- 

ities, fixture makers, lighting dealers and 
contractors have been waiting for! It's General 
Electric's Home Light-Conditioning Program— 
aimed at raising the standards of lighting in both 
new homes and old! 


The Home Light-Conditioning Program 
is built around a set of authoritative, compre- 
hensive lighting recipes, prepared by General 
Electric home lighting specialists and based on 
studies made by the Illuminating Engineering 
Society. They cover virtually every conceivable 
lighting situation. They point the way to a neu 
hind of home comfort and beauty—the “Light- 
Conditioned Home” that's as bright and inspir- 


ing as all outdoors. And with lighting fixtures 
and lamps on the market to implement the rec- 
ipes, the way is wide open for the greatest ad- 
vance in home lighting since the adoption of the 
incandescent lamp. 

Backed by General Electric's national adver- 
tising, plus local promotion by utilities, contrac- 
tors, and dealers, the Home Light-Conditioning 
Program is now underway. For full information 
on how you can tie-in to make 
the most of the program, see your 
nearest G-E Lamp District Office. 
General Electric Company, Lamp 
Department, Nela Park, Cleveland 


LAMPS 


12, Ohio. 


ILLUMINATING ENGINEERING 


i 
“UGHT- CONDITIONED 
= 
F 
5A 


Prepared by General Electric for 
broad distribution, the “Light 
Conditioning Recipes” book 

ives detailed information for 
Echtieg every room. Available 
at cost. 
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General Electric's national mag- 
azine, radio, and television ad 
vertising backs up the Light. 
Conditioning Program. Ads will 
appear in Saturday Evening Post, 
Ladies Home Journal, Better 
Homes & Gardens. 


ERAL 


ale 


be 
@ 


To help promote the program in 
your own territory, General 
Electric offers a set of advertising 
mats for use in local newspapers, 


See the November issue of Better 
Homes and Gardens for a feature 
article on Light Conditioning. Re- 
prints are available 


CTRIC 


» 
: 
— 
see YOUR HOME a 
| 
‘ | 2 
3 | 
WR 
ar 
if 
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. but it means your constant 
assurance of uncompromised quality! 


the most exhaustive tests for ef- 
ficiency... the most rigid examina- 
tion for perfection of workmanship 
.. the most careful inspection... 
before the ADVANCE LABEL 


is affixed. 


22 W. CATALPA AVE... CHICAGO 40, IL&, U.S.A. 
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FOR STORE LIGHTING 


ends of runs. 


NOW! LUMINOUS PLASTIC SIDES! 


Good looking? You've never seen such style 
and beauty in a fluorescent store lighting 
fixture before! The smartly designed “Lenox” 
series, now available with extruded plastic 
side panels, retains all its high efficiency 

and low brightness ratios—and adds soft, 
diffused side lighting to enhance its elegant 
appearance. The “Lenox”—for two or four } 
40-watt lamps—surface or suspension f 
Mounting—continuous of unit instaliations, 


ACCENT UNITS 
Adjustable or fixed accent units ovailable 
for inclusion in “Lenox” runs or at the 


The “Lenox,” like all Day-Brite fixtures, 
gives you extra value—example: inter 


locked louvers for extreme strength and 
rigidity; example: NO-BLINK type 
starters; example: HOT-BONDED 
SUPER WHITE enamel finish. 


These and the many other famous Day- 
Brite top-quality features are standard 
tandard prices. Dollar 


equipment at 
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for dollar, you can't equal Day-Brite's 
long-term, trouble-free performance at 
the lowest possible installation, mainte- 
nance and operating cost. 

Write today for the complete “Lenox” 


story. Address: Day-Brite Lighting, Inc., 
$432 Bulwer Ave., St. Louis 7, Mo. In 


Canada: Amalgamated Electric Corp., 
Ltd., Toronto 6, Ontario. 


WITHOUT PREMIUM COST! 


BETTER” 


DAY-BRITE 


Lighting firtaws 


DISTRIBUTED NATIONALLY 
BY LEADING ELECTRICAL WHOLESALERS 


8A 
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| 
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MITCHELL MANUFACTURING COMPANY 
2525 N. Clybeurn Ave. Chicege 14. Illinois 


Sem! free acTION bro hore 
Pum Name 
Address 


lights them ALL! 


From coast to coast and border to border, MITCHELL MODULE 

is lighting America’s stores, offices and institutions. 

MODULE has conclusively demonstrated its amazing adaptability 
to all commercial lighting demands—has proved its ability 

to provide smooth, custom-fitting, high-efficiency lighting at 
unprecedented low cost. 

See the proof now —in actual photographs. Get your copy of 
MODULE IN ACTION—the new booklet that illustrates a cross-section 
of actual MODULE installations, representative of hundreds 

now in service —telling proof of extraordinary lighting superiority 
and flexibility. Here are ideas galore for contractors, architects, 
utility representatives —a clinching demonstration 

for lighting salesmen. See how MODULE lights them ALL— 

send today for your free copy of MODULE IN ACTION. 


MITCHELL MANUFACTURING COMPANY 
2525 NN CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 
in Mitchell Mig. Co. Lid, 11-25 Davies Ave. Toronto 


wee ule 
=F 
| 
~ 
» 
i 


CORNING ALBA-LUTE for diffusion of fluorescent light 


CORNING 


Twin-lite Lens Panels 
IN BANK OF NOVA SCOTIA BUILDING 


Added Beauty 
Improved Brightness Control 


As one of the best examples of modern office build- 
ing design, it is only fitting that the Bank of Nova 
Scotia Building in Toronto should be equipped 
with the latest thing in lightingware—new Corning 
Twin-lite Lens Panels. A product of Corning re 
search, this important new medium for fluorescent 
lighting adds beauty and improved brightness con 
trol to any installation. The lenses in these water 
white crystal lenses are scientifically designed to 
give a substantial reduction in side and luminaire 
brightness 

Corning Light-Weight Lens Panels are lower in 
cost than previous products of this type. For ex 


CORNING GLASS WORKS 


CORNING, NEW YORK 


ample, two 24” frame mounted Uni-lite or Twin- 
lite panels will mean a saving in glass cost of 
nearly 12°, over four of the old shorter length 
panels. Reduction in weight means easier mounting 
and installation, while the added feature of variable 
lengths widens the ficld of application 

Corning Light-Weight Lens Panels are available 
11” wide and up to 48” in length in both Twin-lite 
and Uni-lite patterns. Longer lengths and special 
widths can be supplied on order. Take advantage of 
the possibilities offered by this truly new lighting 
ware, Write for information today 


CORNING GLASS WORKS 
Dept. 1E-12, Corning, N. Y. 


Pleose send complete information on Corning Twin-lite and 


Uni-lite Lens Panels. 


meant research Title 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 


CORNING FOTA-LITE for high level illumi- 


fanon CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic ight contro! 
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Orders for OKY 


¢ if 
% roy 
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Why so 


The 


Warm color most dewred by merchondis- 
ing experts 

High initial and maintained light output 

Softly diffused shadows 

Leow brightness and 90° shielding 

Ne fickering, blinking. or hum 

lnstont starting 

Variable lamp size 150- to 500 wort 

Ne light loss from darkened walls or ceslings 

“eor-service relamping no ladders or scaf- 


‘olds 


SKYLIKE system 
silvered-bow! incandescent lhghting with the architectural 
appeal of a fluorescent-type troffer. No other type of light- 
ing has all its advantages' 


Lf 


are piling 


Silvray SKYLIKE 


duced a few months ago 


lighting intro- 
has excited 
everyone in the business: user, archi- 
tect, contractor, lighting engineer. 
Orders are piling up faster than we can 
fill "em — but we're doing our best! 
The problem is, steel is as hard to 
buy as SKYLIKE is easy to sell. The 
Silvray Lighting purchasing depart- 
ment just can't find steel fast enough 
to keep up with the skyrocketing pop- 
ularity of this brilliant new concept of 


many businesses want Skylike 


combines the best features of 


Here are some quick facts: 


Hermetically sealed silver refiecting surface 


Units fit 24° = 24° ceiling tiles. fully or 
portly recessed, or surfoce-mounted, in 
rows of potterns 


Easily converted with simple accessory, for 
directional or accent lighting 

Simple in construction; simple in wiring 
free of bollosts. starters, transformers 

Lightweight low-cost supporting construc- 
hon 

87°o reflection factor, easily maintained by 
occasions! wiping with a damp cloth 


Low-cost! ‘2 to the cost of equipment 
delivering comporable results 


sky-high! 


commercial lighting. The outlook 
varies from week to week, however, so 
don't hesitate to inquire about deliver- 
ies. Silvray SKYLIKE units are being 
produced — and orders are being filled 
— just as fast as conditions permit. 
Meanwhile, we'll gladly send you a 
copy of the fully descriptive catalog, 
“Skylike Louvered Incandescent 
Lighting Systems’. Write to Room 
1516, Graybar Electric Company, Inc., 
420 Lexington Ave., New York 17,N.Y. 


*Patent pending 


Miy 


WV 
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VINELAND, NEW JERSEY RELIGHTS 


Here’s Vineland, N. J., the first New Jersey community to have its entire 
business district lighted with cool, comfortable, money-saving mercury. 

Twenty years ago, Vineland had the latest type of main-street lighting. 
But by 1945, city officials realized their community had outgrown this 
street lighting. So they initiated a comprehensive street-lighting survey. 
In 1948, several test installations of both incandescent and mercury were 
put up for public inspection. General Electrie’s new trendmaking Form 
109—burning 15,000-lumen mereury lamps horizontally—won a hands- 
down decision. Now Vineland has Comfortable Seeing. 


COMMUNITY IMPRESSED 

The merchants are enthusiastic. Landis Avenue is proving an even 
greater mecea for shoppers. Citizens are proud of their main street, 
Police point to better traffic safety. Municipal engineers are proud of the 
soft, evenly distributed light cast all the way across the expansive 78- 
foot street. Altogether, Vineland is sold on their new street lighting 
so sold that as soon as the lights went on. they immediately ordered 
more Form 109’s to extend the Comfortable Seemg. 


RELIGHT WITH COMFORTABLE SEEING 

When you make your relighting plans, be sure to get business-stimulating, 
eve-easing COMFORTABLE SEEING. For your heavy-trathe streets, 
ask your utility or nearest G-E Apparatus Department lighting specialist 
to explain the details of the new Form 109. Apparatus Department, General 
Electric Company, Schenectady 5, New York. 

“COMPORTABLE SEEING the light you need, exactly where you need it, economically. 


GENERAL ELECTRI 
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Checking a lens for 
beom accuracy in the 
Kopp laboratory. 


KOPP specializes in lighting glassware, engineered and 
made to meet your particular needs. Whether your re- 
quirements are for beam control, floodlighting, signal 
work or color transmission, Kopp can furnish lenses, 
filters, cover glasses and other glassware that is correctly 
engineered and well made. 

In our modern laboratories, research work is con- 
ducted and sample products tested. Quality control 
methods assure the uniformity and accuracy of Kopp 
products. 

Write for 24-page brochure describing Kopp Glassware. 


ing 


Typical Kopp Beam-Control Lenses 


KOPP GLASS, INC., SWISSVALE, PA. 
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Edwin F. Guth Co. 


RECESSED TROFFERS because... 


You can create with them D FAR MORE VERSATILE — 16 sizes off with some 
cross-section. 32 choices of standard and slimline 
flvorescent lomps. Wide ronge of diffusing and 
cient and aesthetic lighting chielding medic. 


Litecontrol Corp. 


Mitchell Manufacturing Co. an endless variety of effi- 


Rohm & Haas Co., Plastics Div. ‘s simole: LITE 
patterns. It's simple: LITE- FAR EASIER, CHEAPER TO INSTALL — One-mon 


BLOX take the place of con hong them with QM Brackets Complete units 
ready to mount — no joiners. Exact footlengths — 


Sunbeam Lighting Co. 
ceiling blocks. 


Sylvania Electric Products Inc. 


Back Cover p> PLUS THAT “HAND-CRAFTED” LOOK — Snap-on 


tailored trim in choice of smert pleted finishes 
gives costly “custom-made” 
F. W. Wakefield Brass Co. 
Inside Front Cover /? : —at stock prices! 


Westinghouse Electric Corp., Lamps 4A Ae Build Your Relighting Plans With 
LITe-BLOx 


Westinghouse Electric Corp., Lighting pr For full details coll your neorest GUTH 
1A resident engineer or write todoy 


MANUFACTURERS’ 


LIGHTING 
Mar the 


ifacturers seeking representative for 


prod t i New ‘ork State please 
Ave... THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
5, N 
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Skylighted Office ? No! 
It's a 


PLEXIGLAS 


Luminous Fixture 


Man-made daylight—soft, even, glare-free—is a functional and 
decorative feature of Lone Star Cement Company's new offices 
in New York City 
Ceilings diffuse light so perfectly that a luminous environment 


In nearly every room, Prexte ras Luminous 


is created, easy on the eves and nerves 


PLexictas simplifies the design, installation and maintenance of 
other lighting fixtures, too. Because this acrylic plastic is easily 
cut, shaped and fabricated, it adapts readily to coffer, cove or 
trough lighting, completely enclosed units, wall or overhead 
lighting of all kinds 


inexpensive to ship and erect. Resistance to breakage and dis- 


Lightness and strength make it easy and 


coloration cuts maintenance costs to a minimum 


Get Full Details Today.} ree information on PLevietas Quality 
Laght offices 
ry 1 \ s for the asking Send for our new brochure No 


"As Light as Day the Prexteras Way 


homes, stores, dra,dng rooms public build 
and tell us about vour 
lwhting problern The counsel our Desien and etiam 


Laboratory Stall m vours without ol hwatron 


trademard, Reg U.S. Par OF and in principal forngn countries 
Canedien Distributor Cry wal Claw & Plawis, Led, 54 Dobe Sereet, Toronto, Canada 


ten 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE PHILADELPHIA-5, PA. 
Representatives in prmcipal forrign commirves 


“Intone Star s Reception Room 
RIG S are mounted 
by The. Corp. tong 
; ite Smith & Siiverman, 
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1950 TECHNICAL CONFERENCE 
PROCEEDINGS 


containing complete preprints of all technical papers 
presented at the LES. National Technical Confer- 


ence, Pasadena, Calif. August 21 through 24, 1950. 


Since it is probable that all of the Conterence 
papers will not be published in full in ILLUMI- 
NATING ENGINEERING, this volume has been 
prepared for those Society members and others who 
wish the complete presentation for record or refer- 


ence purposes. 


Available at $2 per copy from: 


PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE 
NEW YORK 10, N. Y. 


MATERIAL QUALITY CONTROL 
FOR LIGHT DISTRIBUTION CONTROL 


PERFORMANCE 
THAT ASSURES 


BETTER LIGHT 


effect, provide meré 


Hen heir better performance assure yo 


customer's satisfaction 


ACME ELECTRIC CORPORATION 
2912 WATER STREET CUBA, NW. Y. 


contributing factor in the advonce design of Sunbeom 
This provides the architect and lighting 


sitont with an ext 


choice fiature configu- 


rotions ond specific types of light distribution. 


Sunbeom's 1710 series, with 4 


of shielding 


cierzants, is typical of this design approach. then 


units ore supplied with glass or metal side panels and 
with metal egg-crate louver or giass bottom. Each produces 
lighting quolity to meet specific needs. The 1710 series 
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moy be ceiling or p 


ted and is 


SUNBEAM 


in al! standard fluors cent ond mune lomp lengths 


ond milliomp ratings. See your leading electrice! 
distributor for further information. 


DECEMBER 1950 


LIGHTING CO. 777 14TH 
LOS ANGELES 21, 


16A 


: 
4 
. 
== 
: ‘ 
‘ 
Ig 
¢ 
to elimi | 
> 
: 
The testing of material for light transmission, 
* 
¥ 
} 


Here's the secret of “trigger-start” ballasts: Special 
windings in the ballast are used for instantaneously 
pre-heating the lamp cathodes. As a result, the bal- 
last’s open circuit voltage becomes sufficient to strike 
the orc. Starters are completely eliminated! 


“trigger-start” ballasts 


Here ix instant starting for standard fluorescent lamps in residential-type ballast performance. 
= Buy — when you see the 
fixtures. And it is accomplished merely by using a unique new ballast. With G-E ballast label or tag. 


General Electric's revolutionary “trigger-start’ ballast, any standard 20-watt 


lamp or any standard 32-watt Circline lamp starts with a flick of the switch. 


These “‘trigger-start” ballasts are listed by Underwriters Laboratories, are 
exceptionally quiet in operation, and have the characteristic dependability 
that has made G-E ballasts “the brand in biggest demand.” G-E ballasts make 
any fixture a betrer fixture. So, when you're specifying or buying fluorescent 
tixtures—or re place ment ballasts—insist on General I lectric trigger-start bal- 


lasts. Apparatus Department. General Electric Company, Schenectady 5, N.Y. 
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the added protection 


CERTIFIED 
BALLASTS 


PROTECT YOURSELF WITH... 


CERTIFIED BALLASTS 


CERTIFIED BALLASTS usually outlast the life of a fluorescent 
lighting installation. 


This assures customer satisfaction . . . protects you against 
comp!aiais and costly replacements. 


CERTIFIED BALLASTS have long, satisfactory life, assure rated 
light output and full lamp life because they are made to 
exacting specifications, then tested and checked by Electrical 
Testing Laboratories, Inc., an impartial authority. 

You're protected when the fixtures you sel! or install are 
equipped with CERTIFIED BALLASTS! 

Complete information on the types of CERTIFIED BALLASTS 
: available from each participating manufacturer may be ob- 
é tained from Electrical Testing Laboratories, Inc., East End 
Avenue at 79th Street, New York, New York. 


Participation in the CERTIFIED BALLAST program is open 
to any manufacturer who complies with the requirements of 


BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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See how Sylveniv ‘rimline Fixtures conform te this store's arrangement 
.. brighten up all display and working creas. 


| Custom-fitted lighting for every 
| prospect with Sylvania Trimline Fluorescent 
Fixtures and Trimspots. 


Now you can make interior lighting work extra hard for your custom- 
ers... mean extra profits for you! 


With flexible, Sylvania Fluorescent Trimline Fixtures and Trim- 
spots, you can concentrate light exactly where it is needed most. You'll 
enable your customers to get maximum benefits from their lighting 
and also to enjoy attractive, well-balanced ceiling lighting patterns. 


A complete line 


Remember —the Sylvania Trimline series is a complete line. There 
are 13 handsome, white “Miracoated™ fixtures in different sizes and 
types. Equipped with 2 or 4 Sylvania long-life fluorescent tubes .. . 
standard or instant start... louvered or fully plastic shielded. 

On your next lighting layout . . . large or small . . . be sure to include 
Sylvania Trimline fixtures in your plans. With Trimline you're in 
line for more business ... more profits. New illustrated folder shows 


why. For your free copy, address: Sylvania Electric Products Inc., Shown here ore a few of the many differsat ceiling 
Dept. L-2912, 1740 Broadway, New York 19, N. Y potterns now possible with Syivenia Trimline Fixtures 
ond Trimspots. 


ELECTRIC 


FLUORESCENT TURES. SIGN TUBING WIRING DEVICES. LIGHT BULBS. RADIO TUBES. TELEVISION PICTURE ELECTRONIC PRODUCTS. ELECTRONIC TEST EQUIPMENT. PHOTOLAMPS. TELEVISION SETS 


<S 


